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Source  of  Data 


This  report  is  based  on  data  obtained  from  farm 
business  records  on  7,036  Illinois  farms.  It  is  the  49th 
in  a  series  of  annual  summaries  of  such  records  ob- 
tained from  farmers  cooperating  with  the  University 
of  Illinois  Cooperative  Extension  Service,  the  Depart- 
ment of  Agricultural  Economics,  and  the  Illinois  Farm 
Business  Farm  Management  Association. 

At  present  about  1  out  of  every  4  commercial 
farmers  with  $40,000  or  more  of  gross  sales  in  Illinois 
is  enrolled  in  this  service.  The  service  has  grown 
steadily,  and  in  1974  there  are  10  associations  in  102 
counties  served  by  45  full-time  fieldmen.  Participation 
in  this  farm  business  analysis  program  is  voluntary, 
and  cooperating  farmers  pay  a  fee  for  the  educational 
services  received. 

The  development  since  1940  is  shown  by  the  follow- 
ing figures: 

Counties 

Associa-  partici-  Fieldmen  Farmers 

Year                                   tions  pating  employed  enrolled 

1940 3  23               3  680 

1950 8  59             15  2,760 

1960 10  100             33  5,494 

1970 10  102             42  6,553 

1973 10  102             45  6,835 

Over  85  percent  of  the  6,835  farms  in  this  report 
fall  within  the  size  of  business  of  Economic  Class  I 
and  II  as  defined  in  the  1969  Census  of  Agriculture. 
These  two  classes  include  farms  selling  $20,000  or 
more  of  farm  products  a  year. 

The  segment  of  Illinois  agriculture  that  includes 
farms  with  more  than  $10,000  in  sales  per  farm  is  often 
referred  to  as  "commercial  farming."  In  1969,  there 
were  67,586  farms  in  Illinois  with  more  than  $10,000 


of  product  sales.  The  figures  that  follow,  taken  from 
the  1969  Census  of  Agriculture,  show  these  farms  rep- 
resented 55  percent  of  the  total  number  of  farms  and 
produced  92  percent  of  the  agricultural  products  sold 
from  Illinois  farms. 

Sales  per              Percent  of  Percent  Percent  of   Number  of 

farm                total  value  of  of  census  farms      farms 

(thousands            agricultural  total  enrolled  enrolled 

of  dollars)             production  farms  in  FBFM  in  FBFM 

80  and  over 22.8  3.4  31.2             1,324 

40   to   79 27.0  10.0  21.4             2,663 

20   to  39 28.1  20.9  6.6             1,718 

10  to   19 14.0  20.3  1.4               374 

Although  the  record-keeping  farms  in  this  report 
are  largely  within  the  first  three  sales-per-farm  classes, 
the  figures  above  show  they  are  not  proportionately 
distributed  among  the  groups.  There  were  4,253  Illinois 
farms  identified  with  more  than  $80,000  in  sales. 
Nearly  one-third  (31.2  percent)  of  these  farms  were 
enrolled  in  the  Illinois  Farm  Business  Farm  Manage- 
ment Association.  Of  the  12,377  farms  that  sold  from 
$40,000  to  $79,999  of  products,  21.4  percent  partici- 
pated in  the  farm  record  program.  Only  4  percent  of 
the  farms  with  sales  ranging  from  $10,000  to  $40,000 
were  enrolled. 

The  data  presented  in  this  report  are  group  aver- 
ages identified  by  size  of  business,  type  of  farm,  and 
quality  of  soil  found  on  the  farm.  Where  segments  of 
Illinois  agriculture  are  identified  by  these  criteria,  the 
data  from  record-keeping  farms  may  be  used  with 
reasonable  confidence,  even  though  the  record-keeping 
farms  as  a  group  do  not  represent  a  cross-section  of  all 
commercial  farms  in  the  state. 


Uses  for  This  Report 


The  management  of  a  modern  commercial  farm  in- 
volves decision-making  in  the  application  of  technology, 
the  choice  of  a  proper  combination  of  crop  and  live- 
stock enterprises,  and  effective  business  administration 
of  the  farming  operations.  A  basic  farm  business 
analysis  involves  a  careful  study  of  past  performance 
to  detect  problem  areas  and  strengths  in  the  farming 
operation.  Also  involved  is  the  process  of  planning 
and  developing  future  operations  to  attain  the  full 
potential  of  the  land,  labor,  and  capital  resources  avail- 
able and  to  improve  economic  efficiency  of  the  farm 
business. 

The  farm  business  summaries  contained  in  this  re- 
port are  used  by  individual  farmers  to  analyze  their 
business  operations  and  as  a  basis  on  which  to  develop 
plans  for  future  farming  operations.  This  report  sum- 
marizes the  information  so  that  specialists  working  in 
agricultural  extension,  research,  teaching,  and  agri- 
business activities  may  use  the  data  to  assist  them  in 
the  effective  performance  of  their  duties. 


The  data  are  presented  in  three  sections.  In  the 
first  part  of  the  report  (Tables  1  to  5)  recent  changes 
in  farm  income  on  Illinois  farms  are  summarized.  Eco- 
nomic forces  and  factors  that  contribute  to  these 
changing  trends  are  identified. 

In  the  second  section,  detailed  livestock  enterprise 
data  are  presented.  These  data  (Tables  6  to  15)  pro- 
vide comprehensive  and  detailed  information  for  use 
as  resource  data  by  all  who  are  interested  in  livestock 
production.  Because  a  large  proportion  of  the  feed 
grains  and  roughages  produced  on  Illinois  farms  is 
marketed  through  livestock,  the  margins  of  income 
from  livestock  enterprises  are  important  in  interpreting 
the  economic  results  of  farming  operations. 

The  third  section  (Tables  16  to  20a)  reports  costs, 
returns,  financial  summaries,  investments,  land  use, 
and  crop  yields  for  different  sizes  and  types  of  farms 
in  northern  and  southern  Illinois.  The  definitions  of 
terms  and  accounting  measures  that  precede  these 
tables  will  aid  in  using  the  data. 
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SUMMARY  OF  ILLINOIS  FARM  BUSINESS  RECORDS,  1973 


Farm  business  trends  in  1973 

Illinois  agriculture  is  based  largely  on  crop  pro- 
duction, especially  the  corn  and  soybean  crops.  The 
total  value  of  corn  and  soybeans  produced  on  Illinois 
farms  in  1972  was  20  percent  of  the  total  United  States 
production  for  these  crops.  It  was  also  52  percent  of 
the  total  cash  farm  income  in  Illinois  from  all  farm 
commodities  and  90  percent  of  the  cash  income  from 
all  crops  sold  by  Illinois  farmers.  The  cash  contribu- 
tion from  soybeans  surpassed  that  from  corn  for  the 
first  time  in  1972. 

Crops.  Year-to-year  variations  in  net  farm  in- 
come are  related  to  crop  yields  and  grain  prices.  In 
1973  grain  prices  were  extremely  variable  and  were 
more  important  than  the  change  in  crop  yields  as  a 
determinant  of  net  farm  income.  Prices  received  for 
corn  and  soybeans  averaged  30  to  40  percent  higher 
than  1972  (Table  15).  The  Illinois  all-crop  production 
index,  at  158  percent  of  its  1957-59  base,  was  un- 
changed from  the  record  high  index  established  in 
1971  and  1972.  Yields  of  all  crops  were  below  the  1972 
yields,  but  increased  crop  acreage  kept  the  production 
index  at  the  same  level  in  spite  of  the  lower  yields. 

In  1973  the  state  had  above  normal  temperatures 
and  10  to  20  inches  above  normal  annual  precipitation. 
Far  western  and  southern  areas  of  the  state  had  more 
than  20  inches  above  normal  precipitation.  May  was 
wet  and  cold,  June  wet  and  warm,  July  wet  and  cold, 
and  August  dry  and  hot,  with  a  heat  wave  engulfing 
the  state  for  the  last  part  of  August  and  first  part  of 
September. 

Dry  conditions  following  harvest  resulted  in  above 
normal  amounts  of  fall  plowing  and  fertilizer  appli- 
cations for  the  1974  crop.  This  combined  with  the 
adverse  fall  weather  one  year  earlier  resulted  in  more 
than  one  year's  expenditures  for  fuel  and  fertilizer 
being  recorded  in  the  1973  record. 

Corn  yields  for  the  state  in  1973,  as  recorded  by 
the  Illinois  Crop  Reporting  Service,  were  103  bushels 
per  acre,  compared  to  the  record  high  of  110  bushels 
per  acre  in  1972.  Soybean  yields  were  32  bushels  per 
acre,  3  bushels  per  acre  lower  than  the  record  high 
yield  of  1972.  Acreage  harvested  for  corn  was  up  5 
percent  from  1972,  while  soybean  acreage  was  up  23 
percent. 

Livestock.  A  second  major  determinant  of  change 
in  farm  income  is  the  price  farmers  receive  for  live- 
stock and  livestock  products.  Market  prices  received 
by  farm  record  keepers  in  1973  were  extremely  vari- 
able depending  on  the  time  of  year  that  the  livestock 
were  sold.  Market  prices  received  for  hogs  averaged 
51%  higher  than  1972,  26%  higher  for  fed  cattle,  18% 
higher  for  milk,  and  89%  higher  for  eggs.  The  annual 


increases  in  average  market  prices  received  in  1973  were 
record  highs  for  all  enterprises  except  dairy  —  the 
second  year  for  such  increases.  The  past  two  years  have 
been  an  unusual  period  —  one  in  which  prices  increased 
faster  than  the  cost  of  production. 

Labor  and  management  earnings 

The  1971-73  average  operator's  share  of  labor  and 
management  earnings  from  all  record-keeping  farms 
north  of  a  line  from  Mattoon  to  Alton  (northern  and 
central  Illinois)  was  $23,266  per  farm.  Operators  on 
1,730  grain  and  hog  farms  in  this  area  and  south  of  a 
line  from  Kankakee  to  Moline  (central  Illinois)  had 
a  three-year  average  earnings  of  $25,813  (Table  1). 
The  smaller  sizes  of  farms  and  variable  soil  quality  in 
northern  Illinois  contributed  to  lower  earnings  from 
crops.  These  farms  had  lower  crop  yields  and  averaged 
388  tillable  acres  per  farm  compared  with  481  tillable 
acres  on  central  Illinois  farms.  There  was  considerable 
variation  in  these  earnings  depending  on  location  and 
type  of  farm.  Data  for  southern  Illinois  is  for  1973 


Table  1.  —  Operator's  Share  of  Labor  and  Management 
Earnings  by  Size  and  Type  of  Farm  (1971-73  Average)11 

Number  of  Acres  per  Farm 
Under  340  340-649       650+  All 

NORTHERN  ILLINOIS 

Acres  of  tillable  land 214  434  800  388 

Labor  and  management 

earnings  by  type 

of  farm 

Grain $10,454     £19,578     £33,842     £19,861 

Hog 18,341       26,596  ...       21,849 

Beef 10,410       18,351       31,368       17,410 

Dairy" 8,885       14,849  ...        10,706 

All 11,686       19,907       33,150       18,035 

CENTRAL  ILLINOIS 

Acres  of  tillable  land 242  447  812  481 

Labor  and  management 

earnings  by  type 

of  farm 

Grain  (86-100SPR)\  ..£14,294     £23,341     £41,401     £26,235 
Grain  (56-85  SPR)b....    12,264       20,695       35,891       23,293 

Hog 22,874       35,458  ...       30,443 

All 16,140       24,409       39,259       25,813 

SOUTHERN  ILLINOIS 

Acres  of  tillable  land 234  438  789  454 

Labor  and  management 

earnings  by  type 

of  farmd 

Grain £23,296     £30,616     £51,972     £36,708 

Hog 32,162       55,905  ...       47,989 

Dairy 21,904       32,502  ...       24,380 

All 25,084       37,758       51,972       37,311 

a  Highly  productive  soils. 

b  Heavy  till  and  transition  soils. 

c  Includes  central  Illinois. 

d  1973  average  only  for  southern  Illinois. 

SPR:  soil  productivity  rating. 


only,  since  the  previous  two  years  of  data  were  not 
available.  Earnings  were  at  record  high  levels  in  1973. 
These  earnings  (salary)  for  the  operator  of  the 
farm  —  whether  tenant,  part-owner,  or  owner-operator 
—  were  for  the  labor  and  management  performed  by 
the  operator.  They  included  the  operator's  gross  sales 
and  net  change  in  inventory  reduced  by  all  expenses 
for  items  purchased,  including  interest  paid;  a  charge 
for  the  unpaid  family  labor  used;  a  7-percent  interest 
charge  on  equity  in  assets  other  than  land ;  and  a  5-per- 
cent charge  on  equity  in  land.  These  record-keeping 
farms  are  larger  in  size  than  the  average  size  of  all 
farms  in  the  area.  The  earnings  do  not  include  the 
rental  value  of  dwellings  on  rented  farms  or  income 
from  nonfarm  sources. 

Income  changes  on  Illinois  farms 

Comparative  costs  and  returns  between  years  and 
among  major  types  of  farming  in  northern  and  south- 
ern Illinois  are  reported  in  Tables  3  to  5.  The  separa- 
tion of  farms  into  northern  and  southern  Illinois  is 
based  on  soil-type  regions,  and  divides  the  state  ap- 
proximately on  an  east-west  line  from  Mattoon  to 
Alton.  The  sample  of  farms  ranged  between  340  and 
499  acres  in  size  for  grain,  hog,  and  beef  farms,  and 
averaged  about  417  acres.  The  dairy  farms  ranged 
between  260  and  339  acres  in  size,  and  averaged  298 
acres.  Labor  available  on  farms  of  this  size  averaged 
15  months  on  grain  farms,  19  months  on  hog  and  beef 
farms,  and  21  months  on  dairy  farms.  The  data  in 
these  tables  are  presented  as  if  the  farms  were  all 
owner-operated.  Landlord  and  tenant  shares  of  the 
business  were  combined  where  farms  were  leased. 

Size  of  farm,  type  of  farm,  quality  of  soil,  and 
managerial  inputs  were  held  reasonably  constant  over 
time  by  the  sampling  procedure  used  in  selecting  farms 
within  each  type  of  farm.  Variations  among  1972,  1973, 
and  the  5-year  average  are  due  to  changes  in  farm 
prices  and  costs,  weather,  and  internal  farming  ad- 
justments made  within  each  system  of  farming.  The 
data  in  these  tables  are  particularly  helpful  for  evalu- 
ating changes  in  farm  costs  and  returns  within  a  par- 
ticular size  and  type  of  farm,  and  in  making  compari- 
sons between  types  of  farming.  The  data  do  not  reflect 
overall  farming  adjustments  resulting  from  farm  en- 
largement or  major  changes  in  resource  use. 

The  farm  and  family  earnings  measure  includes 
returns  to  the  farm  family  for  all  unpaid  labor,  inter- 
est on  invested  capital,  and  managerial  inputs  used  in 
farming.  Changes  in  value  of  farm  inventories  and 
value  of  farm  products  consumed  are  included  as  in- 
come. Farm  and  family  earnings  are  calculated  by  ac- 
counting methods  that  are  generally  comparable  to  the 
accrual  method  of  calculating  taxable  farm  income 
for  the  federal  income  tax.  Important  differences  in 
accrual  income  tax  accounting  methods  are  the  pro- 
vision for  capital  gains  on  livestock  sales  and  the  in- 
clusion of  interest  paid  as  a  farm  expense. 


The  farm  and  family  earnings  figure  is  the  amount 
available  from  the  farm  business  to  pay  for  living  costs, 
income  and  social  security  taxes,  interest,  debt  repay- 
ment, new  investments,  and  to  increase  savings.  Pur- 
chases of  new  capital  investments  for  the  farm  busi- 
ness have  been  included  with  total  cash  expenditures. 
Although  the  cash  balance  figure  reflects  the  cash  po- 
sition of  the  farm  business,  it  is  influenced  by  pur- 
chases and  sales  of  feed  and  livestock  and  by  changes 
in  liabilities  and  borrowed  funds. 

The  investment  per  farm  is  established  as  of  Janu- 
ary 1  of  each  year.  Physical  quantities  of  grain  and 
livestock  are  valued  at  farm  market  prices.  Machinery, 
buildings,  and  soil  fertility  are  valued  at  remaining 
capital  cost  (original  cost  less  depreciation  charged  to 
date).  Land  is  priced  at  current  values.  A  basic  value 
is  established  for  each  farm,  based  on  a  soil-produc- 
tivity rating,  and  is  adjusted  to  a  current  value  each 
year  by  using  the  March  index  of  land  prices  in  Illi- 
nois. All  soil-productivity  ratings  were  revised  in  1971 
to  reflect  a  basic  level  of  management  as  outlined  in 
University  of  Illinois  Cooperative  Extension  Service 
Circular  1016,  Productivity  of  Illinois  Soils,  and  new 
land  values  were  assigned.  The  change  in  land  values 
represents  an  accounting  adjustment  to  bring  land  val- 
ues to  current  market  levels.  The  land  value  index  for 
1973,  using  a  base  earning  value  of  1970  =  100,  was 
121.  This  was  15  percent  higher  than  the  index  used 
in  1972. 

Northern  Illinois  farms 

Grain  farms.  Farm  and  family  earnings  on  north- 
ern Illinois  grain  farms  (340-499  acres)  in  1973  aver- 
aged $67,277  with  operator  and  landlord  shares 
combined  (see  Table  3).  This  is  $28,849  above  1972 
earnings.  Crop  yields  were  lower  but  prices  boosted 
crop  values.  Cash  operating  expenses  were  up  21% 
from  1972.  The  management  returns  in  1973  were 
three  times  the  1969-73  average.  This  is  the  most  com- 
mon size  and  type  of  farm  in  the  record-keeping  pro- 
gram. 

Corn  and  soybeans  are  the  major  crops  produced 
on  these  farms.  A  comparison  of  the  1973  cost  per  acre 
to  grow  corn  and  soybeans  with  the  1970-73  average 
cost  is  shown  in  Table  2.  In  1973,  these  costs  averaged 
$167  per  acre  for  corn  and  $143  per  acre  for  soybeans. 
Costs  have  been  increasing  about  $12  per  acre  each 
year.  About  half  of  this  increase  has  been  in  the  higher 
interest  charge  on  land,  while  the  remainder  was  in 
chemical,  seed,  labor,  and  machinery  costs.  The  in- 
crease in  per-acre  corn  yields  has  been  important  in 
holding  down  the  increase  in  cost  per  bushel  of  corn 
produced. 

The  soil- fertility  cost  for  soybeans  was  allocated 
on  the  basis  of  P,  K,  and  lime  removals,  with  the  re- 
sidual cost  allocated  to  corn.  The  seed,  crop,  and  drying 
expenses  included  seed,  herbicides,  insecticides,  and 
drying  fuel  purchased,  plus  the  cost  of  commercial  dry- 


Table  2.  —  Average  Cost  per  Tillable  Acre  To  Grow 

Corn  and  Soybeans  on  411  Central  Illinois  Farms 

With  No  Livestock 

Corn  Soybeans 

1970-73     1973  1970-731973 

average  average 

Acres  grown  per  farm 267           263  215           279 

Yield  per  acre  (bu.) 124           130  42             40 

Variable  costs 

Soil  fertility $  19         $  26a  $    8         $    9 

Seed,  crop,  and  drying.  .  .        14             15  13              17 

Repairs,  fuel,  and  hire. .. .        14              14  10             12 

Total,  variable  costs $  47         $  55  $  31         $  38 

Other  costs 

Labor $  17         $  18  $17         $  18 

Buildings  and  storage.  ..  .          5               5  3               3 

Machinery  depreciation.  .        14             15  12              13 

Taxes 11             12  11             12 

Interest  (bare  land) 34             43  34             43 

Interest  (nonland) 12              14  9              11 

Overhead 4_  5_  4  5 

Total,  other  costs $  97         $112  $  90         $105 

Total,  all  costs $144        $167  $121         $143 

Cost  per  bushel $     1.16$     1.28$     2.89$     3.57 

a  Some  farmers  applied  and  paid  for  more  than  one  year's  supply  in 
1973. 


ing  and  storage,  and  the  estimated  value  of  home- 
raised  seed  used.  Total  unpaid  labor  charge  was  based 
on  the  labor  available.  The  interest  charge  on  bare  land 
was  based  on  a  value  of  $860  per  acre.  The  nonland 
interest  rate  was  7  percent  of  the  inventory  value  of 
crops  on  hand  and  the  remaining  capital  cost  of  ma- 
chinery and  buildings. 

Hog  farms.  Farm  and  family  earnings  on  north- 
ern Illinois  hog  farms  (340-499  acres)  in  1973  aver- 
aged $83,166  with  operator  and  landlord  shares 
combined  (Table  3).  This  is  $34,636  above  the  1972 
earnings.  Most  of  this  increase  resulted  from  the 
$13.42  higher  average  price  for  all  hogs  sold  and  the 
higher  price  for  all  grain  and  feed  crops  inventoried 
at  the  end  of  the  year.  Crop  yields  were  slightly  lower 
than  the  previous  year. 

The  improved  cash  position  on  this  type  of  farm 
resulted  in  a  $7,000  increase  per  farm  in  capital  pur- 
chases over  1972.  Cash  operating  expenses  increased 
23  percent.  These  farms  produced  an  average  of  141 
litters  in  1973  compared  with  145  in  1972.  Returns  on 
this  type  of  farm  have  gone  from  a  record  low  in  1970 
to  a  record  high  in  1973.  The  1969-73  average  manage- 


Table  3.  —  Average  Selected  Total  Farm  Items  on  340-  to  499-Acre  Northern  Illinois  Grain,  Hog,  and  Beef  Farms 


Grain  farms  Hog  farms  Beef  farms 

1973           1972  1969~73  1973  1972  1969-73  19?3  19?2  1969-73 

average  average  average 

Number  of  farms 657             705  465  117  141  123  53  69  67 

Total  acres 421             421  418  409  408  408  402  404  405 

Soil-productivity  rating" 86               86  82  79  80  77  82  81  79 

Total  cash  sales $84,285     $65,511  $59,655  $144,425  $102,307  $95,567  $198,798  $151,674  $146,832 

Less  purchased  feed  and  live- 
stock        9,390         7,518  6,856  48,940  31,974  30,587  134,227  93,142  91,818 

Net  cash  sales 74,895       57,993  52,799  95,485  70,333  64,980  64,571  58,532  55,014 

Inventory  change 27,093         9,191  9,530  35,457  17,041  12,718  34,918  17,229  15,748 

Farm  products  consumed 193             144  145  430  254  306  665  601  504 

Value  of  farm  production 102,181       67,328  62,474  131,372  87,628  78,004  100,154  76,362  71,266 

Cash  operating  expenses 27,044       22,112  21,447  35,887  29,275  27,637  33,797  27,625  27,752 

Annual  depreciation 7,860         6,788  6,346  12,319  9,823  9,258  11,958  10,813  9,836 

Farm  and  family  earnings 67,277       38,428  34,681  83,166  48,530  41,109  54,399  37,924  33,678 

Unpaid  labor  charge 7,164         6,519  5,933  7,986  7,320  6,750  7,639  7,032  6,452 

Returns  to  capital  and  manage- 
ment      60,113       31,909  28,748  75,180  41,210  34,359  46,760  30,892  27,226 

Interest  charge  on  capital 21,445       18,666  16,170  22,254  18,957  16,747  27,209  23,240  20,628 

Management  returns 38,668       13,243  12,578  52,926  22,253  17,612  19,551  7,652  6,598 

Total  cash  incomeb 84,660       65,890  59,906  144,636  102,612  95,986  199,310  152,540  147,229 

Total  cash  expenditures'3 49,587       39,030  36,222  105,756  74,361  70,736  190,934  136,355  133,170 

Cash  balances 35,073       26,860  23,684  38,880  28,251  25,250  8,376  16,185  14,059 

FARM  INVESTMENT 

Livestock  inventory $9,363     $8,699  $7,542  $42,877  $32,323  $31,066  $99,281  $75,483  $69,320 

Grain  inventory 36,806       30,671  27,554  29,007  23,557  23,789  30,205  26,413  27,141 

Remaining  capital  cost  in 

Machinery  and  auto 17,283       15,686  15,654  21,400  19,190  19,832  21,262  21,989  20,849 

Buildings  and  fence 17,813       16,892  16,911  34,892  31,315  29,071  44,757  38,057  38,111 

Soil  fertility 9               18  26  1  6  24  90  12  48 

Value  of  land  (current  basis) a 315,106     272,573  265,667  265,629  230,199  226,433  270,338  238,056  238,816 

Total  farm  investment 396,380     344,539  333,354  393,806  336,590  330,215  465,933  400^10  394,285 

a  All  soil  productivity  ratings  were  revised  in  1971  to  reflect  basic  level  of  management  as  outlined  in  University  of  Illinois  Cooperative  Exten- 
sion Service  Circular  1016,  Productivity  of  Illinois  Soils,  and  new  land  values  were  assigned.  The  change  in  land  values  represents  an  accounting  ad- 
justment to  bring  land  values  to  current  market  levels. 

b  Includes  sales  or  purchases  of  capital  items. 
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ment  return  of  $17,612  indicates  this  is  one  of  the  most 
profitable  types  of  farms  for  this  size  of  farm  in 
Illinois. 

Beef  farms.  Farm  and  family  earnings  on  north- 
ern Illinois  beef  farms  (340-499  acres)  in  1973  aver- 
aged $54,399  with  operator  and  landlord  shares 
combined  (Table  3).  This  is  $16,476  above  1972  earn- 
ings and  $20,721  above  the  1969-73  average. 

Cash  operating  expenses  increased  22  percent  on 
these  farms.  Expenditures  for  feed  and  feeder  live- 
stocks increased  44  percent  as  farmers  continued  to 
bid  the  higher  returns  from  cattle  sold  into  the  prices 
paid  for  replacement  feeders  in  a  period  of  increasing 
feed  costs.  The  results  were  lower  net  returns. 

In  1973  this  group  of  farms  produced  beef  equiva- 
lent to  329  feeder  cattle  (500  pounds  gain  per  head) 
and  pork  equivalent  to  41  litters  per  farm.  Management 
returns  have  been  highly  variable  from  year  to  year. 


Table  4.  —  Average  Selected  Total  Farm  Items  on  260- 
to  399-Acre  Northern  Illinois  Dairy  Farms 


1973 


1972 


1969-73 
average 


Number  of  farms 46 

Total  acres 295 

Soil  productivity  ratinga 72 

Total  cash  sales _.  . .  $  68,246     { 

Less  purchased  feed  and  live- 
stock   14,415 

Net  cash  sales 53,831 

Inventory  change 10,389 

Farm  products  consumed 648 

Value  of  farm  production 64,868 

Cash  operating  expenses 24,570 

Annual  depreciation 8,276 

Farm  and  family  earnings 32,022 

Unpaid  labor  charge 9,588 

Returns  to  capital  and  manage- 
ment   22,434 

Interest  charge  on  capital 15 ,  154 

Management  returns 7,280 

Total  cash  income*5 68,411 

Total  cash  expenditures'3 54,759 

Cash  balance 13,652 

FARM  INVESTMENT 

Livestock  inventory $  26,453     . 

Grain  inventory 16,388 

Remaining  capital  cost  in 

Machinery  and  auto 16,525 

Buildings  and  fence 34,686 

Soil  fertility 

Value  of  land  (current  basis)".  .  171,406 

Total  farm  investment 265,458 

a  See  Table  3,  footnote  a. 

b  Includes  sales  or  purchases  of  capital  items. 


49 


37 


293 

294 

71 

72 

55,219 

$   55,736 

10,348         10,241 
45,495 
4,484 
472 


44,871 

5,035 

441 

50,347 

20,238 
7,080 


50,451 

21,010 
7,270 


23,029 

22,171 

8,550 

7,721 

14,479 
13,164 

14,450 
12,114 

1,315 

55,871 
41,144 

2,336 

55,981 
41,378 

14,727 

14,603 

!  23,346 
13,439 

$   20,898 
15,420 

15,652 
33,109 

143,518 

15,978 

31,265 

7 

152,766 

229,064       236,334 


The  higher  crop  prices  in  1973  offset  the  lower  returns 
from  the  feeding  enterprise. 

Dairy  farms.  Farm  and  family  earnings  on  300- 
acre  northern  Illinois  dairy  farms  in  1973  averaged 
$32,022  with  operator  and  landlord  shares  combined 
(Table  4).  This  is  $8,993  above  the  1972  earnings  and 
$9,851  above  the  average  for  the  last  five  years. 

Corn  yields  were  down  6  bushels  per  acre  due  to 
excessive  rainfall  and  poor  harvest  conditions.  Higher 
prices  for  grain,  milk,  and  beef  more  than  offset  the 
effect  of  lower  corn  yields  and  the  21-percent  increase 
in  cash  operating  expenses. 

Southern  Illinois  farms 

Grain  farms.  Farm  and  family  earnings  on  south- 
ern Illinois  grain  farms  (340-499  acres)  averaged 
$43,488  in  1973  with  operator  and  landlord  shares  com- 
bined (see  Table  5).  This  is  $16,076  above  1972  earn- 
ings. Corn  yields  were  14  bushels  per  acre  lower,  soy- 
beans 2  bushels  lower,  and  wheat  15  bushels  lower  than 
1972. 

A  30  to  50  percent  increase  in  selling  prices  of  grain 
and  50  to  70  percent  increase  for  grain  and  livestock 
inventory  prices  at  the  end  of  the  year  more  than  offset 
the  18  percent  higher  cash  operating  expenses  and 
lower  crop  yields. 

Hog  farms.  Farm  and  family  earnings  on  south- 
ern Illinois  hog  farms  (340-499  acres)  in  1973  aver- 
aged $51,865  with  operator  and  landlord  shares  com- 
bined (Table  5).  This  is  33  percent  above  the  1972 
earnings  and  more  than  five  times  the  record  low  1970 
earnings. 

Corn  yields  per  acre  were  30  bushels  lower,  and  soy- 
bean yields  10  bushels  lower  than  1972  due  to  excessive 
rainfall  at  planting  time.  Record  high  selling  prices  for 
hogs  and  increases  in  year-end  inventory  prices  re- 
sulted in  a  33-percent  net  increase  in  farm  and  family 
earnings  over  1971.  The  1969-73  average  management 
return  for  hog  farms  now  exceeds  grain  farms  of  the 
same  size  by  $3,794  or  $10.84  per  tillable  acre. 

Dairy  farms.  Farm  and  family  earnings  on  300- 
acre  southern  Illinois  dairy  farms  in  1973  averaged 
$36,203  (Table  5).  This  is  the  third  year  of  improved 
returns  for  these  farms.  Factors  affecting  other  types 
of  farms  that  also  influenced  dairy  farm  earnings  in- 
cluded improved  grain  and  beef  prices  and  an  18-per- 
cent increase  in  milk  prices. 

Another  important  factor  for  increased  earnings 
was  the  increase  in  average  number  of  cows  per  farm 
in  this  sample  from  43  in  1971  to  61  in  1973.  The  stable 
earnings  on  this  type  of  farm  have  been  important  in 
counteracting  the  highly  variable  income  that  results 
from  the  lower  quality  of  soils  in  this  area  of  the  state. 


Table  5.  —  Average  Selected  Total  Farm  Items  on  340-  to  449-Acre  Southern  Illinois  Grain  and  Hog 

Farms  and  260-  to  339-Acre  Dairy  Farms 


Grain  farms 


Hog  farms 


Dairy  farms 


1973 


1972 


1969-73 
average 


1973 


1972 


1969-73 
average 


1973 


1972 


1969-73 
average 


Number  of  farms 94 

Total  acres 421 

Soil  productivity  rating" 60 

Total  cash  sales $  61 ,876 

Less  purchased  feed  and  livestock.  .  .  .  9,062 

Net  cash  sales 52,814 

Inventory  change .  16,925 

Farm  products  consumed 305 

Value  of  farm  production 70,044 

Cash  operating  expenses 20,458 

Annual  depreciation 6,098 

Farm  and  family  earnings 43 ,  488 

Unpaid  labor  charge 7,413 

Returns  to  capital  and  management. .  .  36,075 

Interest  charge  on  capital 12,327 

Management  returns 23 ,  748 

Total  cash  income*3 61 ,952 

Total  cash  expenditures'5 40,415 

Cash  balance 21,537 

FARM  INVESTMENT 

Livestock  inventory $  10,238 

Grain  inventory 18,043 

Remaining  capital  cost  in 

Machinery  and  auto 13,313 

Buildings  and  fence 7,404 

Soil  fertility 15 

Value  of  land  (current  basis)" 177,926 

Total  farm  investment 226,939 

"  See  Table  3,  footnote  a. 

b  Includes  sales  or  purchases  of  capital  items. 


54 


72 


35 


50 


51 


18 


22 


25 


405  414  416  422  417 

62  50  56  61  48 

49,395  $   44,625  $   95,999  $   81,369  $   72,705 

6,628  6,095  33,275  26,045  24,547 

42,767  38,530  62,724  55,324  48,158 

7,422  5,762  20,712  13,347  7,814 

196  198  476  306  327 

50,385  44,490  83,912  68,977  56,299 

17,270  16,373  24,038  21,971  20,410 

5,703  5,504  8,009  8,110  7,497 

27,412  22,613  51,865  38,896  28,392 

5,958  5,708  8,288  7,063  6,537 

21,454  16,905  43,577  31,833  21,855 

11,577  9,028  13,570  12,776  10,184 

9,877  7,877  30,007  19,057  11,671 

49,479  44,753  96,345  81,427  72,840 

30,722  28,683  72,218  56,522  54,242 

18,757  16,070  24,127  24,905  18,598    16,646 


307 
59 

71,173 
19,027 

52,146 

14,228 

537 

66,911 

22,211 

8,497 

36,203 

10,120 
26,083 
12,371 
13,712 

71,673 
55,027 


314 
59 

61,704 
12,201 

49,503 

5,319 

572 

55,394 

21,337 

8,002 

26,055 

7,254 
18,801 
10,470 

8,331 

61,741 
42,230 
19,511 


300 
47 

54,204 
11,296 

42,908 

5,279 

501 

48,688 

19,147 

7,498 

22,043 

7,094 

14,949 

8,650 

6,299 

54,350 
39,195 
15,155 


7,177  $ 
15,760 

13,799  \ 
8,996/ 
36 


7,202 
13,470 

23,303 


25,906 
26,336 


31,562 

31 

154,024 


21,869 
16,170 


20,235 
18,019 


26,992  $   24,395  $   19,202 
13,563   11,459   11,028 


21,0401    34  192 

13,016/    -J*>iyz 

6  20 


21,637 

21,967 

7 


17,970 
19,361 


39,067 


167,473     137,860 

213,241     181,835       237,859     226,682     195,145       213,745     180,117     161,897 


154,581     122,679       129,579     106,924       92,600 


LIVESTOCK  ENTERPRISES 


Table  6  shows  the  returns  per  $100  feed  fed  to 
various  livestock  enterprises  and  the  price  of  corn  dur- 
ing each  of  the  past  15  years.  Fifteen-year  and  five- 
year  averages  are  also  shown.  The  difference  between 
the  average  return  figure  and  $100  feed  cost  represents 
the  margin  available  to  pay  labor,  depreciation  on 
equipment,  cash  expenses  other  than  feed,  and  interest 
on  investment,  and  also  to  provide  for  profit. 

The  margin  needed  to  cover  nonfeed  costs  varies 
with  the  kind  of  livestock  and  depends  on  the  propor- 
tion of  total  production  costs  represented  by  feed.  The 
15-year  averages  (1959-73)  represent  the  approxi- 
mate level  of  returns  at  which  farmers  have  been  will- 
ing to  maintain  livestock  production.  This  average  may 
not  represent  break-even  returns  on  all  farms  because 
some  farmers  may  discount  market  prices  for  some 
resources  used  in  producing  livestock.  If  a  farmer  al- 
ready has  facilities  for  livestock,  he  need  only  cover 
operating  costs  to  continue  production.  However,  when 
he  views  livestock  production  as  a  new  or  long-run 


enterprise,  he  hopes  to  cover  all  costs  —  fixed  and  vari- 
able —  or  he  may  not  undertake  the  enterprise. 

As  individual  farmers  try  to  increase  profits,  they 
tend  to  curtail  livestock  production  when  returns  per 
$100  of  feed  fed  are  below  the  15-year  average.  This 
tendency  on  the  part  of  producers  causes  supplies  of 
livestock  products  to  fluctuate. 

Feeder-cattle  returns  vary  greatly  from  year  to 
year.  Long-run  average  returns  shown  here  indicate 
that  the  cattle- feeding  business  is  barely  paying  average 
market  rates  for  all  resources  used  (Table  7).  Above- 
average  skills  are  needed  in  buying,  selling,  and  feeding 
to  meet  competition  of  other  uses  for  time  and  money 
on  farms  feeding  cattle.  It  is  difficult  to  identify  cyclic 
income  movements  over  a  15-year  period  in  the  beef- 
cattle  industry  because  it  is  more  complex  and  adjusts 
more  slowly  than  other  livestock  enterprises. 

Dairy-  and  beef-herd  enterprise  10-year  average 
returns  above  cost  of  feed  are  below  the  margin  needed 
to  cover  all  nonfeed  costs  (Table  7).  The  implication 


Table  6.  —  Returns  per  $100  Feed  Fed 
to  Different  Classes  of  Livestock 

Beef-  Dairy-  Feeder  Native  Feeder  Pou,_  Yearly 

Year        cow      cow     cattle     sheep        •         Hogs  price 

herds   herds  bought   raised     P1^  ^    of  corn 


Table  8.  —  Hog  Enterprises,  1973 


Dollars 

1959 

147 

191 

112 

102 

92 

114 

123 

1.10 

1960 

129 

200 

117 

108 

143 

164 

157 

1.03 

1961 

139 

196 

116 

110 

132 

164 

150 

1.01 

1962 

149 

190 

148 

126 

129 

159 

144 

.98 

1963 

117 

171 

88 

126 

108 

131 

141 

1.11 

1964 

107 

174 

112 

124 

122 

142 

141 

1.12 

1965 

127 

174 

151 

143 

176 

210 

143 

1.15 

1966 

132 

190 

117 

129 

140 

178 

168 

1.23 

1967 

138 

199 

119 

117 

123 

154 

128 

1.17 

1968 

156 

210 

142 

133 

134 

170 

167 

1.02 

1969 

162 

205 

152 

146 

171 

212 

203 

1.14 

1970 

150 

199 

118 

128 

104 

142 

186 

1.26 

1971 

180 

200 

156 

122 

122 

150 

135 

1.27 

1972 

208 

212 

161 

134 

171 

214 

134 

1.16 

1973 

184 

177 

120 

123 

161 

192 

151 

2.00 

Averages 

1959- 

-73 

148 

193 

129 

125 

135 

166 

151 

1.18 

1959- 

63 

136 

190 

116 

114 

121 

146 

143 

1.05 

1964- 

68 

132 

189 

128 

129 

139 

171 

149 

1.14 

1969- 

-73 

177 

199 

141 

131 

146 

182 

162 

1.37 

Table  7.  —  Variations  in  Returns  to  Livestock 
Enterprise  Units,  1964-73 

Hogs      Feeder     Fe^.er    Dairy  Beef    P,oultry 

Year                     (lit            ™*       ,f"1*     cattle  herd      la/in% 

ters)       (175"'b-    (50°-'b-   (cow)  (cow)'    ,fl°ck, 

'         gain)        gain)      \        '  \        j      (hen) 

Returns  above  cost  of  feed  and  purchased  animals 

1964 $  76       3  3.71         $11       $208  $8       $1.63 

1965 204         14.84           47         216  30         1.71 

1966 162           8.20           17         292  39         2.75 

1967 107           4.29           18         314  43         1.28 

1968 127           6.19           39         350  60         2.26 

1969 217         14.25           50         361  70         3.03 

1970 86             .88           19         370  58         2.73 

1971 106           5.05           61         389  87         1.10 

1972 242         14.51           64         446  123         1.05 

1973 322         22.31           35         438  128         2.61 

Averages 
1964-73— ten 

years $165           9.42           36         338  65         2.02 

1964-68— five 

years $135           7.45           26         276  36         1.93 

1969-73— five 

years $195         11.40           46         401  93         2.10 

Nonfeed  costs 

Direct  cashb       29            1.40             9           90  13            .40 

Other0 _99           4.50           29         330  83         1.65 

Total  nonfeed0  $128           5.90           38         420  96         2.05 

a  The  feed  cost  for  beef  herds  includes  up  to  $40  of  hay  equivalent 
from  salvage  roughage. 

b  Includes  veterinary  costs,  taxes  on  equipment  and  livestock,  fuel 
and  equipment  repair  costs,  and  other  direct  cash  expenses,  from  Table  6, 
Farm  Management  Manual,  January,  1974,  AE-4342. 

c  Estimates  of  annual  non  eed  costs  are  based  on  enterprise  cost 
studies  of  operative  units  in  1968-73. 


All  farms 

Litters  farrowed 

10-49     200  + 

Number  of  farms.  .  .  . 

1,145 

415        94 

Average  per  farm 

Pounds  of  pork  produced. .  154,428  50,425  458,452 

Total  returns $  66,406  $21,453  $196,735 

Value  of  feed  fed $  34,447  $11,209  $100,064 

Returns  per  $100  feed  fed..  $         192  $       191  $         196 
Returns  above  feed  per 

litter $         322  $       341  $         310 

Number  of  litters  farrowed  99  30  311 

Pigs  farrowed  per  litter 8.8  8.8  9.0 

Pigs  weaned  per  litter 7.2  7.2  7.2 

Number  of  pigs  weaned.  .  .  709  215  2,233 
Number  that  died  after 

weaning 35  10  112 

Death  loss,  percent  of 

pounds  produced 1.8  1.7  2.0 

Weight  per  hog  sold 232  234  228 

Price  received  per  100 

pounds $39.81       $39.36         $40.09 

Feed  cost  per  100  pounds 

produced $22.31       $22.23         $21.83 

Feed  per  100  pounds 

produced 

Farm  grains,  lb 357  358  352 

Commercial  feed,  lb 83  82  85 

Total  concentrates,  lb.  440  440  437 

Pasture  (pasture  days) .  .  .3  .4  .1 

Cost  per  lOO  pounds  of 

commercial  feeds $11.36       $11.47         $10.83 

Cost  per  100  pounds  of 

concentrates $     5.04       $     5.02         $     4.98 


is  that  these  enterprises  compete  most  favorably  on 
farms  where  there  are  plentiful  labor,  capital,  and  man- 
agement resources  that  have  few  alternative  uses.  In 
1973  returns  were  considerably  above  the  10-year  aver- 
age returns  above  cost  of  feed  and  higher  than  the 
estimated  nonfeed  costs. 

The  cyclical  pattern  of  hog  production  is  more 
easily  identified  (Table  7).  Returns  tend  to  exceed  the 
10-year  average  for  one  or  two  years  and  then  drop 
below  the  average  for  one  or  two  years.  The  10-year 
average  hog  return  above  all  costs  (both  feed  and  non- 
feed)  is  $37  per  litter  ($165  minus  $128). 

Raising  livestock  is  becoming  more  competitive. 
Average  profit  margins  are  narrow.  Nonetheless,  large 
numbers  of  farmers  are  willing  to  stay  in  business  as 
long  as  their  returns  cover  only  operating  costs.  Ex- 
pansion plans  involving  large  investments  for  new  fa- 
cilities should  be  based  on  estimated  returns  that  are 
high  enough  to  cover  all  costs.  Fluctuations  in  livestock 
returns  can  involve  a  risk  in  low-return  years. 

Hog  enterprises 

The  information  in  Table  8  is  based  on  a  sample  of 
1,145  farms  farrowing  10  or  more  litters  per  year. 
Farms  were  omitted  from  the  sample  if  the  number 


of  hogs  purchased  exceeded  10  percent  of  the  pigs 
weaned.  This  eliminated  those  farms  with  combined 
farrowing  and  feeder-pig  operations  from  the  sample. 
Feeder-pig  enterprise  information  is  included  in  Table 
10.  The  average  size  of  hog  enterprises  on  all  record- 
keeping farms  has  been  increasing  at  the  rate  of  about 
three  litters  per  year,  from  65  litters  (477  pigs  weaned) 
per  farm  in  1963  to  99  litters  (709  pigs  weaned)  in 
1973. 

Returns  per  $100  feed  fed  to  hogs  were  $192  in 
1973.  The  1973  average  price  received  per  100  pounds 
of  pork  sold  increased  $13.42  from  1972.  Feed  cost  to 
produce  100  pounds  of  pork  increased  from  $13.20  in 
1972  to  $22.31  in  1973.  Feed  conversion  per  100  pounds 
of  gain  increased  14  pounds,  from  426  pounds  of  con- 
centrate in  1972  to  440  pounds  in  1973.  Higher  corn 
and  protein  supplement  prices  accounted  for  the  re- 
mainder of  the  feed-cost  increase. 

The  1973  hog-enterprise  records  reported  in  Table 
8  were  also  sorted  by  the  number  of  litters  produced. 
One  group  farrowing  between  10  and  49  litters  aver- 
aged 30  litters,  while  the  group  farrowing  200  or  more 
litters  averaged  311  litters.  Feed  cost  per  100  pounds 
of  pork  produced  was  40  cents  higher  for  the  30-litter 
group  than  the  311-litter  group.  There  was  no  differ- 
ence in  feed  conversion  between  the  two  groups,  but 
the  small  producers  paid  about  $13  more  per  ton  of 
commercial  feeds.  Prices  received  (net  at  the  farm)  for 
hogs  sold  by  the  larger  producers  were  73  cents  higher 
than  those  received  by  the  smaller  producers. 

The  10-year  average  return  above  feed  cost  per 
litter  shown  in  Table  7  is  $165,  which  is  $157  below 
the  1973  returns.  On  the  basis  of  detailed  cost  records, 
an  average  farmer  with  existing  facilities  would  re- 
quire returns  above  feed  cost  of  $128  per  litter  to  pay 
for  all  nonfeed  costs. 

A  substantial  profit  margin  is  required  to  compen- 
sate farms  for  the  risk  and  detailed  management  in- 
volved in  hog  production  compared  with  other  uses 

Table  9.  —  Costs  and  Returns  for  the  Sow  and  Litter 
Enterprise,  Selected  Commercial  Hog  Farms,  1973 


Per  100 

pounds  of 

pork  produced 

Total  returns $41.59 

Feed  costs 20.52 

Returns  above  feed  costs #21.07 

Nonfeed  costs 

Buildings #  1 .  29 

Machinery  and  equipment 2  .  23 

Labor 2.93 

Livestock  expense .81 

Insurance  and  taxes .34 

Interest  charge  on  all  capital 1 .  89 

Overhead .17 

Total  nonfeed  costs #  9 .  66 

Total  all  costs #30. 18 

Returns  above  all  costs #11 .41 


Per 
litter 


#705 

348 

#357 


#  22 

38 

50 

14 

6 

32 

2 

#164 

#512 

#193 


for  the  same  resources.  Large-scale  hog  production  in 
modern  confinement  facilities  requires  large  capital 
investments.  The  future  recovery  of  the  capital  is  un- 
certain and  the  salvage  value  of  confinement  hog  facil- 
ities is  low.  Also,  the  acquisition  of  the  managerial 
skills  necessary  for  producing  a  large  volume  of  hogs 
in  confinement  may  discourage  any  rapid  expansion  of 
the  large  hog-producing  units. 

The  data  in  Table  9  show  a  detailed  breakdown  of 
1973  costs  and  returns  for  the  hog  enterprise  on  a 
selected  group  of  specialized,  commercial  hog  farms. 
The  producers  in  this  group  represent  a  high  level  of 
management,  using  mostly  confinement  systems  of  hog 
production. 

These  enterprises  averaged  446  litters  per  farm  and 
weaned  7.2  pigs  per  litter.  Total  returns  averaged 
$41.59  and  total  costs  $30.18  per  100  pounds  of  pork 
produced. 

Feed  costs  averaged  $20.52  per  100  pounds  of  pork 
produced,  compared  with  the  1973  average  of  $22.31 
for  all  FBFM  hog  enterprises.  Nonfeed  costs  averaged 
$9.66  per  100  pounds  of  pork  produced.  Costs  varied 
considerably  among  these  farms. 

Feeder-cattle  and  feeder-pig  enterprises 

Calendar-year  operations  for  feeder-cattle  and 
feeder-pig  enterprises  are  presented  in  Table  10.  These 
enterprise  summaries  involve  weights  and  values  on 
partly  finished  animals  purchased  in  prior  years  as 
well  as  on  animals  purchased  in  the  current  year. 

Pork  produced  per  farm  from  feeder-pig  enter- 
prises was  84,680  pounds  in  1973  (Table  10).  In  units 
of  175  pounds  produced  per  head,  this  amounted  to 
484  head  fed  per  farm  in  1973,  compared  with  508 
head  in  1972. 

Returns  above  the  cost  of  feed  and  purchased  ani- 
mals shown  in  Table  7  for  1964  through  1973  averaged 

Table  10.  —  Feeder-Cattle  and  Feeder-Pig 
Enterprises,  1973 

Feeder  Feeder 

cattle  pigs 

Number  of  farms 471  167 

Average  per  farm 

Total  pounds  produced 98,559 

Total  returns #40,232 

Value  of  feed  fed #33,394 

Returns  per  #100  feed  fed #       120 

Death  loss,  percent  of  pounds  produced.  3  . 0 

Average  weight  purchased 571 

Price  paid  per  100  pounds #  5 1 .  95 

Average  weight  sold 1 ,040 

Price  received  per  100  pounds #  44. 11 

Feed  cost  per  100  pounds  produced #  33 .  88 

Feed  per  100  pounds  produced 

Grain,  lb 636 

Protein  and  mineral  feeds,  lb 58 

Total  concentrates,  lb 695                 414 

Hay,  lb 64 

Silage,  lb 949 


84,680 

#28,454 

#17,660 

#   161 

2.4 

52 

#  68.27 

224 

#40.35 

#  20.85 

334 

79 

$9.42  per  unit  of  175  pounds  of  gain.  This  compares 
with  the  estimated  return  of  $5.90  required  to  cover 
all  of  the  nonfeed  costs. 

Assuming  a  500-pound  unit  of  gain  equals  one  head 
of  feeder  cattle,  the  98,559  pounds  of  beef  produced 
per  farm  in  1973  (Table  10)  are  equal  to  197  head. 
This  is  an  increase  of  18  head  from  the  179  head  of 
cattle  fed  per  farm  in  1971.  Returns  per  $100  feed  fed 
for  feeder-cattle  enterprises  were  $120  in  1973  com- 
pared with  $161  in  1972  and  $129  for  the  15-year 
average  (Table  6). 

The  price  paid  for  feeders  purchased  was  $11.06 
per  100  pounds  higher  in  1973  than  in  1972,  while  the 
price  received  for  cattle  sold  in  1973  was  $9.11  higher. 
Average  weight  purchased  and  sold  remained  steady 
at  571  and  1,040  pounds  per  head.  The  feed  cost  was 
$33.88  per  100  pounds  produced  in  1973  compared 
with  $20.99  in  1972. 

Concentrates  used  per  100  pounds  of  beef  produced 
increased  31  pounds  in  1973  while  the  pounds  of  hay 
used  remained  about  steady  at  64  pounds.  The  amount 
of  silage  used  increased  120  pounds  in  1973,  resulting 
in  the  use  of  2.1  times  more  silage  in  1973  than  in 
1960.  The  end  result  of  this  shift  has  been  increased 
production  and  utilization  of  crops  from  a  fixed  land 
resource.  Mechanization  of  the  silage-feeding  operation 
has  also  reduced  labor  per  unit  of  production. 

These  data  do  not  show  the  wide  variation  in  prof- 
its that  exists  among  the  cattle- feeding  programs. 
Tables  6,  7,  and  10  reflect  the  composite  results  of  all 
types  of  feeder-cattle  enterprises  in  Illinois  as  to  qual- 
ity and  age  of  cattle  fed.  The  data  reported  are  heavily 
weighted  with  good-to-choice  calves  and  yearlings  as 
the  predominant  cattle-feeding  systems.  Many  farmers 
are  now  feeding  more  than  one  drove  of  cattle  each 
year  to  provide  better  utilization  of  fixed  investments 
in  mechanized  f  eedlots. 

Returns  above  cost  of  feed  and  purchased  animals 
shown  in  Table  7  averaged  $36  for  each  head  of  feeder 
cattle  gaining  500  pounds  for  the  10  years  from  1964 
through  1973.  During  this  period,  these  returns  have 
ranged  from  $11  in  1964  to  $64  in  1972.  In  five  of  the 
past  10  years,  returns  above  feed  cost  have  been  above 
the  estimated  $38  per  feeder  required  to  pay  for  all 
nonfeed  costs  for  the  average  cattle  feeder. 

The  direct  cash  costs,  exclusive  of  feed  and  inter- 
est costs,  associated  with  cattle  feeding  average  about 
$9  per  feeder.  Returns  above  feed  cost  have  exceeded 
these  direct  cash  costs  per  head  in  all  of  the  past  10 
years. 

A  large  but  declining  number  of  cattle  feeders  in 
Illinois  are  apparently  willing  to  feed  cattle  if  their 
return  is  sufficient  to  cover  feed  and  cash  costs  but  is 
short  of  paying  average  market  rates  for  some  of  the 
fixed  and  farm  overhead  costs. 

Farmers'  values,  goals,  and  attitudes  have  been  im- 
portant in  maintaining  production  on  the  one  hand, 
while  the  dictates  of  the  market,  technological  change, 


and  shifts  in  basic  supply  and  demand  factors  are 
causing  the  need  for  change  on  the  other  hand.  The 
returns  reflected  in  this  average  of  all  feeder-cattle 
enterprises  would  suggest  that  for  cattle  feeding  to  be 
profitable,  farmers  must  produce  the  kind  of  beef  the 
consumer  wants  at  the  lowest  possible  cost.  Farmers 
considering  expansion  of  this  enterprise  on  farms 
where  there  are  no  nonmarketable  feeds,  unemployed 
labor,  or  fixed  capital  investments  should  budget  care- 
fully before  they  make  new  investments. 

Dairy  enterprises 

The  minimum  size  of  herd  included  in  this  analysis 
was  10  milk  cows.  The  average  size  of  dairy  herd  on 
record-keeping  farms  has  increased  at  the  rate  of  about 
one  cow  per  year  since  1963. 

Returns  per  $100  of  feed  fed  to  dairy  enterprises 
in  1973  were  $177  and  averaged  $199  for  the  1969-73 
five-year  period  (Table  6).  Milk  prices  increased  97 
cents  per  hundredweight  of  milk  sold,  beef  prices  in- 
creased $8.25  per  100  pounds  of  beef,  and  feed  costs 
increased  $9.82  per  production  unit  (1,000  pounds  of 


Table  11.  —  Dairy  Cattle  Enterprises,  1973 


All  farms 


Pasture  days 
per  animal  unit 

or  more 


Number  of  farms 366  175 

Average  per  farm 

Number  of  cows  in  herd.  ...  47.9  50.0 

Number  of  milk  cows 47.8  50.0 

Percent  of  milk  cows  dry.  ..  .  15.0  14.5 

Animal  units  in  herd 87  96 

Pounds  of  beef  produced. ..  .  27,718         31,494 

Total  returns $48,505       $53,300 

Value  of  feed  fed $27,259       $30,276 

Returns  per  $  100  f  eed  f  ed...  .  $  177  $  176 
Returns  above  feed  per  milk 

cow $       438       $  447 

Total  pounds  of  milk 

produced 570,100       626,300 

Pounds  of  milk  per  milk  cow  11,855  12,188 
Pounds  of  butterfat  per  milk 

cow 483  465 

Pounds  of  beef  per  cow  in  herd  543  594 

Death  loss,  percent  of  pounds 

produced 9.9  9.0 

Feed  cost  per  unit" 32  .  17  32 .  16 

Price  received  for 

100  1b.  milk $     6.49  $     6.47 

lOOlb.beef $37.44  $36.92 

Feed  per  unit  of  milk  and  beefa 

Grain,  lb _ 355  359 

Protein  and  minerals,  lb..  .  76  79 

Total  concentrates,  lb. .  .  432  438 

Hay  and  dry  roughage,  lb.  280  261 

Hay  silage  and  soilage,  lb..  .  564  452 

Corn  and  other  silage,  lb..  .  786  830 

Pasture  (pasture  days) ....  3 

Pasture  days  per  animal  unit  38 

n  1,000  pounds  of  milk  or  100  pounds  of  beef. 


61 


35.8 
34.7 
17.4 

57 

19,932 

$32,530 
$17,718 
$   183 

$   409 

382,400 
11,160 

457 
474 

10.8 
30.45 

$  6.38 
$  37.14 

340 

65 
406 
326 
103 
570 

15 
155 
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milk  or  100  pounds  of  beef)  in  1973  as  compared  with 
1972. 

Dairy  farmers  have  reduced  the  amount  of  pasture 
and  increased  the  amounts  of  grain  and  silage  fed. 
Pasture  days  per  unit  (1,000  pounds  of  milk  or  100 
pounds  of  beef)  remained  at  15  days  prior  to  1959, 
but  since  1960  have  declined  to  3  days  in  1973. 

The  dairy  herds  in  Table  11  were  subdivided  into 
two  groups:  herds  with  no  pasture  days  per  animal 
unit  and  herds  with  120  days  or  more.  Each  year  a  few 
more  farmers  have  been  adopting  the  practice  of  feed- 
ing cows  in  drylot.  Dairy  herds  with  no  direct  grazing 
averaged  50  cows  per  farm  compared  with  35.8  cows 
per  farm  where  a  full  pasture  program  was  used. 

The  main  difference  among  these  two  groups  of 
dairy  herds  is  the  amount  of  land  required  per  cow  to 
produce  roughage.  When  pasture  and  hay  yields  are 
figured  at  150  pasture  days  and  3  tons  per  acre  re- 
spectively, farms  with  drylot  feeding  required  only  1.2 
acres  per  cow  to  produce  grass-legume  forages,  while 
farms  with  over  120  pasture  days  per  animal  unit  used 
2.5  acres.  Additional  roughage  was  obtained  through 
the  corn  silage  on  the  nongrazing  farms. 

Part  of  the  additional  cost  of  harvesting  roughage 
to  be  fed  in  drylot  is  included  in  the  price  charged  for 
feed.1  Farmers  using  the  drylot  system  must  relate  the 
higher  cost  of  labor  and  machinery  to  the  increased 
returns  that  may  result  from  the  following  factors: 
shifting  land  from  pasture  to  grain  crops;  an  increase 
in  size  of  dairy  herd  with  fixed  acres  of  hay  and  pas- 
ture ;  or  higher  production  per  cow. 

Returns  above  cost  of  feed  were  $438  per  cow  in 
1973  (Table  11).  This  compares  with  the  10-year  aver- 
age of  $338  (Table  7).  The  returns  above  feed  cost 
required  to  pay  for  all  nonfeed  costs  are  estimated  to 
be  about  $420  per  cow.  Detailed  cost  studies  indicate 
that  feed  represents  about  50  percent  of  the  total  cost 
of  the  dairy  enterprise  while  labor  and  capital  repre- 
sents the  other  costs. 

Dairy  returns  above  feed  cost  averaged  $401  per 
cow  for  the  five-year  period  1969  through  1973.  These 
returns  have  been  among  the  highest  on  record  and 
are  slightly  below  the  estimated  return  necessary  to 
pay  cash  expenses  and  market  prices  for  all  feed, 
labor,  depreciation,  and  interest  on  investment.  The 
continual  decline  in  cow  numbers  and  government  mar- 
keting program  policies  has  helped  dairy  herds  provide 
returns  competitive  with  those  from  other  uses  for 
feed,  labor,  and  capital.  As  dairy  herds  become  larger, 
there  is  greater  need  for  the  dairy  enterprise  to  be 
managed  as  a  profit-making  business. 

Beef-cow  herds 

The  minimum  size  of  a  beef-cow  herd  included  in 
Table  12  was  10  or  more  cows.  Farms  with  combina- 
tions of  cow  herds  and  purchased  feeder  cattle  were 
not  included.  In  addition  to  all  farms,  Table  12  shows 
an  analysis  of  cow  herds  where  calves  were  sold  at 


Table  12.  —  Beef-Cow  Enterprises,  1973 


Calves 
fed  out 


204 


37 
55 

26,165 
12,723 
i  7,373 

;     172 

707 
1,439 

5.5 
£  23.17 
£  42.73 

304 

39 
344 
458 

38 
252 

36 


All  farms       C^es 

Number  of  farms 565  301 

Average  per  farm 

Number  of  cows  in  herd.  ...  40  41 

Animal  units  in  herd 62  68 

Total  pounds  produced 22,617          19,881 

Total  returns £11,219       £9,996       ; 

Value  of  feed  fed £6,086       £5,130 

Returns  per  £100  feed  fed..  .  £       184       £       194 

Pounds  of  beef  per  cow  in  herd  565               484 

Pounds  of  death  loss 1,444            1,411 

Percent  of  pounds  produced  6.3                7.1 

Feed  cost  per  unita £26.90       £25.80 

Price  received  per  100  pounds  £43.07       £42.98 
Feed  per  unit  of  milkand  beefa 

Grain,  lb 215                131 

Protein  and  mineral  feeds, 

lb 37                J56 

Total  concentrates,  lb 253  168 

Hay  and  dry  roughage,  lb..  .  .  486  523 

Hay  silage,  lb 70  60 

Corn  and  other  silage,  lb 265  281 

Pasture  (pasture  days) 44  52 

a  1,000  pounds  of  milk  or  100  pounds  of  beef. 


weaning  time,  comparing  them  with  those  where  calves 
were  finished  to  slaughter  weights.  For  the  period  1956 
to  1969,  the  average  size  of  cow  herd  on  all  farms  has 
ranged  from  25  to  30  cows.  Since  1969  the  average 
herd  has  grown  at  the  rate  of  about  two  cows  per  year 
to  an  average  size  of  40  cows  per  herd  in  1973.  Most 
Illinois  farmers  who  maintain  a  beef-cow  herd  do  so 
as  a  supplemental  enterprise  to  market  nonsalable  feeds 
and  labor. 

Returns  per  $100  feed  fed  to  beef-cow  herds  in 
1973  averaged  $184,  down  $24  from  1972.  Returns  for 
the  five-year  period,  1969  to  1973,  averaged  $177, 
which  was  $29  above  the  15-year  average  (Table  6). 
Beef  prices  in  1973  averaged  $43.07  compared  with 
$34.62  in  1972,  while  feed  costs  increased  from  $18.75 
to  $26.90. 

In  1973  farms  that  sold  calves  received  $119  per 
cow  above  value  of  feed  fed,  and  farms  that  fed  out 
calves  and  then  sold  at  slaughter  weights  received  $145 
per  cow  above  value  of  feed  fed.  The  $26  additional 
return  per  cow  for  the  herds  where  calves  were  fed  out 
in  1973  is  for  the  added  costs  of  labor,  buildings,  and 
capital  required  to  feed  out  calves.  The  added  return 
for  feeding  out  calves  over  selling  calves  at  weaning 
has  averaged  $15  per  cow  for  the  period  1969  to  1973. 

Poultry  enterprises 

The  minimum  size  of  flock  included  in  Table  13  is 
200  hens.  Table  13  shows  an  analysis  of  poultry  flocks 
ranging  in  size  from  200  to  999  hens  and  of  flocks  with 
over  2,000  hens.  The  smaller  farm  flocks  averaged  417 
hens    and   the    larger   commercial    flocks   8,132    hens. 
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Poultry  in  Illinois  is  rapidly  being  concentrated  in 
fewer  but  larger,  specialized  commercial  flocks. 

Farms  with  over  2,000  hens  used  5.5  pounds  of 
feed  concentrates  per  dozen  eggs  produced  or  per  1.5 
pounds  of  weight  produced.  For  1973  the  feed  cost  per 
dozen  eggs  was  31  cents  compared  with  15  cents  in 
1972.  Egg  prices  increased  from  27  cents  in  1972  to 
51  cents  in  1973. 

Flocks  with  over  2,000  hens  had  returns  above  feed 
costs  per  hen  of  $2.61  in  1973  compared  with  the  10- 
year  average  of  $2.02  (Table  7). 


Sheep  enterprises 

Sheep  production  is  a  minor  enterprise  on  Illinois 
record-keeping  farms.  The  minimum  size  of  enterprise 
in  Table  14  is  three  animal  units.  One  animal  unit  of 
sheep  is  defined  as  750  pounds  of  liveweight.  Returns 
per  $100  feed  fed  in  1973  were  $123  for  native  flocks. 
Pounds  of  wool  and  mutton  produced  per  farm  have 
remained  fairly  constant  for  the  past  10  years.  Most 
Illinois  farmers  who  keep  sheep  do  so  as  a  supplemen- 
tal enterprise  to  market  nonsalable  feeds  and  labor. 


Table  13. 

—  Poultry  Enterprises,  1973 

Number  of  hens  per  farm 

200-999               2\000 
and  over 

Number  of  farms.  .  . 

28                      IS 

Table  14.  —  Sheep  Enterprises,  1973 


Average  per  farm 

Pounds  of  poultry  produced 561 

Total  returns  from  poultry #2,948 

Total  value  of  feed  fed #2,578 

Returns  above  feed  cost  per  hen #     .88 

Returns  per  #100  feed  fed $     114 

Average  number  of  hens 417 

Eggs  produced  per  hen 190 

Percent  production 52.1 

Feed  units8 6,977 

Feed  cost  per  unit* #     .37 

Pounds  of  concentrates  per  feed  unit* . .  6.4 

Cost  per  100  pounds  of  concentrates. . .  $  5.83 

Price  per  dozen  eggs  sold #      .50 

a  One  dozen  eggs  or  1.5  pounds  of  weight  produced. 


5,910 
#63,601 
#41,912 

#  2.61 
#   151 

8,132 
206 
56.4 
143,539 

#  .31 
5.5 

#5.67 

#  .51 


Native 
flocks 


Number  of  farms 124 

Average  per  farm 

Pounds  of  wool  and  mutton  produced 3,291 

Total  returns #1,112 

Value  of  feed  fed #     902 

Returns  per  #100  feed  fed #     123 

Percent  lamb  crop 109 

Pounds  of  death  loss 553 

Death  loss,  percent  of  pounds  produced 16.8 

Feed  cost  per  100  pounds  produced #       27.41 

Price  received  per  100  pounds #       33 .  10 

Feed  per  100  pounds  produced 

Concentrates,  lb 333 

Hay,  lb 486 

Silage,  lb 21 

Pasture  (pasture  days) 44 


DEFINITION  OF  TERMS  AND  ACCOUNTING  METHODS 


Soil-productivity  rating 

This  is  an  average  index  representing  the  inherent 
productivity  of  all  tillable  land  on  the  farm.  Individual 
soil  types  on  each  farm  are  assigned  an  index  ranging 
downward  from  100.  All  ratings  were  revised  in  1971 
to  reflect  a  basic  level  of  management  as  outlined  in 
University  of  Illinois  Cooperative  Extension  Service 
Circular  1016,  Productivity  of  Illinois  Soils,  and  new 
land  values  were  assigned.  The  change  in  land  values 
represents  an  accounting  adjustment  to  bring  land  val- 
ues to  current  market  levels. 

Type  of  farm 

Sampling  technique.  Data  from  all  records  certi- 
fied for  analysis  by  fieldmen  were  aggregated  by  size 
(acres),  type  of  organization,  and  soil  productivity 
rating.  Electronic  data  processing  was  used  to  summa- 
rize the  data. 

Grain  farms.  Farms  where  the  value  of  feed  fed 
was  less  than  one-half  of  the  feed  and  grain  returns 
and  where  value  of  feed  fed  to  dairy  or  poultry  was 


not  more  than  one-sixth  of  the  feed  and  grain  returns. 
In  1973  the  sample  of  Northern  Illinois  grain  farms 
with  SPR  86-100  in  Table  16  excludes  farms  with 
livestock. 

Hog  or  beef  farms.  Farms  where  the  value  of 
feed  fed  was  more  than  one-half  of  the  feed  and  grain 
returns  and  either  hog  or  beef-cattle  enterprises  re- 
ceived more  than  one-half  of  the  value  of  feed  fed. 

Dairy  or  poultry  farms.  Farms  where  the  value 
of  feed  fed  was  more  than  one-half  of  feed  and  grain 
returns  and  either  dairy  or  poultry  enterprises  received 
more  than  one-third  of  the  value  of  feed  fed. 

Cost  items 

Value  of  feed  fed.  Includes  on-the-farm  grains 
with  the  following  average  prices  per  bushel:  corn, 
$2.00;  oats,  96  cents;  barley,  $1.60;  soybeans,  $6.64; 
rye,  $1.66;  wheat,  $3.21.  Commercial  feeds  were  priced 
at  actual  cost,  hay  and  silage  at  farm  values,  and  pas- 
ture at  18  cents  per  animal  unit  pasture  day.  A  pasture 
day  represents  an  intake  of  approximately  20  to  25 
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Table  15.  —  Average  Prices  Received  and  Paid 
by  Farm  Record  Keepers 


1973 


1972 


Northern  Southern 
Illinois       Illinois 

Northern  Southern 
Illinois       Illinois 

Grain  prices 

Soybeans  sold 

Wheat  sold 

$1 

4 

1 

.55         $1.74 
.41           5.01 
(a)           3.13 
.72           1.59 
.99          1.17 

#39.81 
44.11 

51.95 

37.44 

33.10 

6.49 

.51 

$1 
3 
1 
1 

13         $1   19 
21           3.66 
56           1.33 

Corn  purchased 

Oats  purchased 

Livestock  prices 

Hogs,  all  weights 

Fed  cattle,  all  weights. . 
Feeder  cattle,  all 

weights,  prices  paid. . 
Dairy  cattle,  all  weights 

Sheep,  all  weights 

Milk 

16           1.16 
(»)           1.03 

#26.39 
35.00 

40.89 
29.19 

27.27 
5.52 

Eggs 

.27 

»  Not  available. 

pounds  of  dry  matter.  It  has  been  denned  as  16  pounds 
of  total  digestible  nutrients  (TDN)   from  pasture. 

Cash  operating  expenses.  Includes  annual  cash 
outlays  for  nondepreciable  items  of  fertilizer,  ma- 
chinery repairs,  machine  hire,  gas  and  oil,  farm  share 
of  electricity,  telephone,  and  auto,  hired  labor,  seed  and 
crop  expenses,  taxes,  building  repairs,  livestock,  insur- 
ance, and  miscellaneous  expenses.  It  does  not  include 
purchased  feed  and  livestock  since  these  have  been  de- 
ducted from  gross  receipts  in  computing  the  value  of 
farm  production.  Interest  paid  is  not  included  since  an 
interest  charge  is  made  on  the  total  farm  investment. 

Machinery  and  equipment.  Includes  depreciation, 
repairs,  machine  hire,  gas  and  oil,  and  farm  share  of 
electricity,  telephone,  and  auto. 

Labor.  Includes  hired  labor  plus  family  and  op- 
erator's labor  charged  in  1973  at  $575  a  month. 


Interest  charge  on  capital.  Interest  charged  at  7 
percent  on  the  January  1  inventory  of  remaining  cap- 
ital investment  in  grain,  livestock,  machinery  and  auto, 
buildings,  and  soil  fertility,  plus  5-percent  interest  on 
bare  land  priced  at  current  land  values. 

Total  nonfeed  costs.  Includes  cash  operating  ex- 
penses, depreciation,  and  charges  for  unpaid  labor  and 
interest.  Purchased  feeds  and  livestock  are  omitted. 

Value  of  land  (current  basis).  A  basic  value  on 
bare  land  is  established  for  each  farm  according  to  the 
soil-productivity  rating.  This  basic  value  is  adjusted 
each  year  according  to  the  index  of  land  prices  in 
Illinois  as  reported  by  the  USDA. 

Return  items 

Feed  and  grain  returns.  The  sum  of  grain  and 
feed  sales,  value  of  all  feed  fed  (except  milk),  and 
change  in  value  of  feed  and  grain  inventories  less  the 
value  of  feed  purchased. 

Value  of  farm  production.  Total  cash  sales  of 
products  and  services,  less  purchased  feed  and  live- 
stock, plus  change  in  inventory  values  of  grain  and 
livestock,  plus  value  of  farm  products  consumed. 

Farm  and  family  earnings.  Value  of  farm  pro- 
duction less  cash  operating  expenses  and  depreciation. 
This  figure  includes  the  return  to  the  farm  and  family 
for  unpaid  labor,  interest  on  invested  capital,  and  re- 
turns to  management. 

Labor  and  management  earnings.  Farm  and  fam- 
ily earnings  less  the  value  of  family  labor  and  interest 
charge  on  capital  invested.  This  is  the  residual  return 
to  operator's  labor  and  management  efforts. 

Capital  and  management  earnings.  Farm  and 
family  earnings  less  a  charge  for  all  unpaid  labor. 

Management  returns.  The  residual  surplus  left 
after  a  charge  for  unpaid  labor  and  an  interest  charge 
on  capital  are  deducted  from  farm  and  family  earnings. 


Costs,  returns,  financial  summaries,  investments,  land  use,  and  crop  yields 

for  different  sizes  and  types  of  farms  in  northern  and  southern  Illinois 

are  reported  in  Tables  16  to  20a  on  pages  14  through  23. 


13 


O 
NO 

+    CV 

1          00 -ct   LA  NO    00              IAVDHV0   MHCO    t-O 

U"N-=f 

hoo\  onIltn  c 

H  t— 

ir\  o 

LA       H    LA-Cf    H 

H 

-cf   O   t— NO 

t— 

O    00  LA 

O    IT 

N          LA  O   t— 

t~-LT\               COOOONOCNJCNJCOCMO 

LTN  NO 

-ct  00  NO  NO 

NO    r- 

t— 

NO    LA 

O  NO    H   O 

CO 

ro  cnj  la-ct 

LA 

t— NO    CNJ 

O    r- 
OO 

O   ON 

CNJ  NO              f-  On  J-  U)Oin04NO 

-cf    CNJ 

NO   CNJ  NO  -ct 

O  N£ 

t- 

OO-ct 

a 

LA  CO    LA  O 

CO 

On  t—  c—  oo 

t— 

H   CNI    H 

H 

NO-*t—   LTNONOOHCNJOO 

-ct    OO 

H   t—  H    CNJ 

00  CC 

O 

CNJ   H 

OO     -cf   IA.3-    H1 

LA 

t-  O    CNJ 

H 

LA  CNJ 

H         CNJ  H         H              -=r 

00   CNJ 

O    H 

CNJ  CC 

O 

On 

ON      H   H  NO   00 

CNJ 

NO  NO    H 

-=r 

on  ro 

-w- 

H 

CNJ 

CNJ 

H 

H 

r- 

H 

-69- 

H 

H 

-69- 

-69- 

LA 

-cr 

CNJ 

ct 
CO 

CO 
1 

NO 

NO 

t^ 

NO 

o\ 

CO  -Ct    LA 

rot—          ltnconou"noocnjnou"non 

t—  o 

t—  -ct  NO  CO 

LTNCC 

H  ro 

H   H 

r\ 

ro  oo  H  oo 

H 

H    LA  OONO 

J- 

t—  H  t— 

CT> 

LA 

ON 

H  oo  t— 

O   CN 

LA  ON-3-    00    ON  NO    ON   LT\   O 

-ct    t— 

ONCO    H   O 

O    LTN 

CO   OO 

CM   CM    CNJ  -cr 

H 

o  f-  oo  On 

O 

-cr  cnj  cnj 

»-H 

t— nc 
1    c 

O   r- 

t—  NO 

CNILTN               CO-3-ON-=tLrNHNOt—   t— 

NO   H 

-ct   O   CNJ    t— 

CACC 

ON 

t—  IA 

00      NO    (Nl    lAt- 

H 

CNJ    CNJ    t—   CNJ 

LA 

NO  NO    H 

uT 

OOOONHNOON         ho 

-ct  CO 

CO  -ct   H   H 

LTN  C 

CNJ 

CNJ 

ro     on  co  -cr  on 

CNJ 

H   O    C— 

ON 

t—  H 

H 

LA 

H           H   H                               OO 

ON  H 

OO  H 

LT\N£ 

ON 

OO 

ro              -ct  h 

CO 

LA-CT 

ON 

NO   ON 

'o 

G 

EH 

no 

-W- 

H 
-69- 

H 

H 
■69- 

r- 

■69- 

'"^ 

H 

NO 

>— < 

1-4 

NO 

O 

o 

o\ 

H  O  NO 

CO   OO             ON00NOHt-HCO-ctCNJ 

CNJ  CO 

00  00  CNJ  NO 

00  H              H  CO 

ON  f- 

NC 

t—  ONCO    H 

LA 

H^Ct    LA  NO 

u\ 

co  oo  co 

c 

ra 

-cf 

t-  H  t- 

OOt—             CNJOCONONOOOCNJONOO 

00 -ct 

CNJ   O  O  J 

t— -ct 

o 

LA  ON 

IA      CNJ   O    H  -ct 

ON 

NO  on  ro  LA 

-cf 

CO   t—  CM 

u. 

NO    r- 

LA  LTN 

H00                LrNOOLrNNOOCNJLTN_a-Lr\ 

ON  O 

CNJ  NO    H    LTN 

-ct   LTN 

t— -Ct 

CN 

O   ON  On  NO 

-cr 

t-  00  H    CNJ 

IA 

CNJ   O   H 

V 

P 

1    CV 

J3 

4-1 

&h 

o  c\ 

COOONOONLTNt—            HLTN 

t—  00 

00  ON  H    H 

LT\  C— 

CO 

ON      t—  LA-cf  NO 

J- 

-cf   ON  NO 

O 

-cf   00 

H 

o 

H                                      CNJ 

t—  H 

H 

CNJ  J 

CO 

O 

O                     00  H 

NO 

-cf   CNI 

CO 

IA  t— 

u 

> 

la 

-69- 

H 

H 

H 

■69- 

o 

ra 

■69- 

•69- 

55 

2 

t— 

•IA 

% 

LA 

LA 

b£ 

ft 

on 

O    ON  NO 

CNJ   t —            CO^to01AONOt-ir\(- 

-ct  CO 

O    ON  NO  -cf 

ON  LTN                H    LTN 

H   OO 

J 

OO401 

t— 

LA  CNI   t—  LA 

ON 

ON  O    t— 

C 

on 

CNJ    C—  C— 

HON               OOONOOOOOLrNNONOO 

LTN   00 

CO   CNJ   ONCO 

CO    OO                        t— 

NO   CM 

co     -cr  oo  On  no 

C\J 

LAND   O    00 

LA 

ON-Cf    CNJ 

a 

-ct  c 

)      -cr  oo 

H    CN 

H00H00ONO-=tCNI00 

o  oo 

NO   t/N  t—  CNJ 

CNJ    CN 

CNJ 

-=t  -cf 

CO      On  LA  CO  NO 

o 

CO   O   CA  CM 

ND 

CO    LA  H 

■Jj 

M 

1  t- 

id 

s 

o  c\ 

NOCNJ0OCO00CTN            HON 

o  o 

00  CO           H 

-ct  -ct 

t— 

O 

C 

-cr  -3-   LA  00 

ON 

H  ro  LA 

O 

O    OO 

« 

-cf 

H                                      H 

NO    H 

CO 

ON  00                    f- 

CO 

CC 

CNJ    H 

-=r 

OO  CM 

NO 

-*    LA 

o 

oo 

-69- 

-69- 

-69- 

-69- 

'3 

C/3 

CNJ 

00 

LA 

H 

ON 

UM-(-NO(-             CNJ    H  CO    CM   t— 0O   t—  LA  H 

O    ON 

O   CNJ   H  NO 

ONOC 

H    00 

CNJ   O 

CNJ       CO  -cf    O  NO 

CO 

j-  t-o  ro 

-ct 

t—  On  On 

T3 

m 

O   t—  t— 

t—  t—             OOOOHOOrHOO  t—  J-    O 

ON  ON 

t—  O  -ct   ON 

O   i- 

c— 

t-CO 

LA      NO    LA  CO    CM 

CNJ 

CM  CNJ   la  ro 

ro 

NO   H    CNJ 

c 

on  t- 

00  CNJ 

CN 

t—  ONCOHONONOOOOO 

H   O 

t-  ^J-    CNJ 

CNJ   O 

oo  m 

r—     o  H  -cf  t— 

COCO   H   W 

LA 

LA  00  H 

ctj 

oP 

J   H   OCO   CNJ   CI          HJ- 

CO    ON 

00  t—          H 

00   LTN                        CNJ 

CNI 

CNI      -ct  -cr   o   o 

0\ 

oo  co  -cr 

NO 

H   ON 

0) 

.a 

NO 

H                                       H 

-ct 

NO 

t—  CNJ                    NO 

NO 

NO                     CNJ    H 

on 

CNJ    H 

-cr 

00  00 

CNJ 

-69- 

-69- 

-69- 

-69 

<w 

-CT 

NO 

>> 

t- 

LA 

.JO 

+   NC 

O   ON  00-=*    C 

-3"N0  J    H   CMNO   CVI   O    O 

NO    H 

-ct  NO   ON  O 

O  -ct              H  CO 

-ct    H 

LA     NO   CNJ  NO   ON 

OO 

cnj  ro  ro  h 

ON 

NO  -ct    LA 

O-cf 

NO   ON  ON 

CM  CM    ONCTNCNJ    HNOONt- 

LTN  ON 

CNJ  NO   t—  ON 

NO   O                     CNJ 

t—  O 

t—      NO    OO    LA  00 

-cf 

oo-cr  oo-cr 

-cf 

H    t—  LA 

CO 

LA 

CM   H 

COCONONO    OCO    LTNNONO 

t-  H 

00          ON  t— 

H  -ct                     O 

ON  LA 

_cf              H    LA-ct 

CNJ 

CNJ  00  o 

NO 

CNJ    O    H 

s 

ON 

' — 1 

H  H 

0\_3-     LA  t—  -3"  NO            CNJJ- 

NO 

H          00  CNJ 

CO    H                    -ct 

CNJ    H 

J-              H   OONO 

H 

00  NO  NO 

LA 

OO  NO 

Ih 

,o 

H           00  H   H    H                NO 

t— 

O 

O   00                    CM 

CNJ 

CM                    CO   00 

CNJ 

O  CO    H 

O 

00  ON 

03 

J«i 

-69- 

H 

00 

00  H                     H 

CNJ 

CM 

H 

H 

CM 

H    H 

fe 

o 
o 

-69- 

-69- 

-69- 

C 

•p 

CO 

> 

-cr 
t— 

8 

en 

a 

O 

ON 

CNJ  -CT    00 

00  C 

LTnOO-S-   OnH    LTnoONO    o 

LTN  CNJ 

OJ  -ct    ON-ct 

O    LTN             H  CO 

CO  NO 

-cf       CM   ONCO    CM 

CNI 

CNJ   CNI   H   H 

t— 

H   LA-ct 

■H 

.-cf 

NOrHO\H 

OnONH-3-    H4NOJ    CNJ 

00  CO 

OO  H  CO    CNJ 

NO    CN 

ON 

NO  -ct 

H       O   H    H  NO 

O 

H   ON  H   CNJ 

m 

LA-Cf    LA 

J 

ON  r-i 

CO  CO 

HCOLTNHCNJO          O\00 

00   CNJ 

00  00  ON  H 

t--0 

00 

O  NO 

t—      CNJ   t—  <M  OO 

o 

t-lAt- 

o 

-cf  t—  H 

-p 

1  -ct 

cu 

M-. 

g 

O 

oocniooooonh        H-=r 

ON 

OO          H   CNJ 

t-CC 

o 

ON 

ON             00  CNJ  -CT 

H 

OO   CNI   ON 

H 

LA  CNJ 

Ih 

o 

p 

o 

H          CNJ    H           H                J- 

H 

O 

O  CC 

H 

LA 

LA                        LA  CNJ 

CO 

t—  IA 

-=r 

ON  ro 

5 

d 

CO 

-69- 

H 

CNJ 

CNJ 

H 

H 

H 

-69- 

H 

H 

a 

>> 

1_ 

H» 

■69- 

•H 

E 
g 

•H 

H 

On 

rH 

s 

t— 

CM 

bfl 

• 

ON 

O   CNJ   00  CO 

H00NOH-3-CNJCNJHON 

ON  t— 

00  O   CNJ    H 

NO   t—             H   LTN 

00  t-l  O      NO  V 

O-N 

O    LA  t—  O 

CvJ 

-cf    LA  t— 

X) 

o 

ON 

H  CO   ON 

COOHCNJLTNONONOCO 

H   CNJ 

NO  NO   o  NO 

CO  NO                    CO 

CO   00  CN 

LA  NO  -ct    CNJ 

CO 

ro  LA  J-   t— 

O 

NO    LA  LA 

a 

3 

o 

t—  -=f 

t— NO 

CNJONCNJt— COONHt—  CNJ 

H   CNJ 

LTN  00   O    LT\ 

-ct   00                    H 

co  -cr  ro     On  o  co  cnj 

o 

CNJ    LA  CO 

t— 

H  NO    H 

cd 

H 

1    NC 

it                     «*       r.       w\ 

C/3 

vA 

O 

CNJ   CNJ   O    H   t—  On          Ht— 

-ct           CNI    H 

CO  -3 

LA 

On        C 

OONO   CM 

00 

C—  CNJ    ON 

ON 

H   H 

t) 

LA 

H          CNJ    H                               00 

D 

t— 

t-  t— 

cnj        oo               -cr  cnj 

t— 

LA  LA 

H 

CO  H 

•  cu 

."2 

oo 

NO 

-69- 

H 

H 

H 

H 

H          H 

-69- 

H 

H 

U    cu 

-69- 

-69- 

0)  Ih 

'0 

O 

H 

to 

CO 

CO 

H  In 

M 

NO 

ON 

O    O 

CO 

Eh 

xl 

C 

£ 

ON 

-CT    CNJ    00 

00  i- 

J-NOCO-ctCNJCNJCNJOOH 

H    CNJ 

CO    CT\  LTN  f— 

NO  -ct 

H   H 

t—  CO 

LA      00CO  -cf    O 

IA 

onno  t— j- 

t— 

LA  LA  rO 

■P 

-Ct 

NO  J   ON 

OnOnHNO   LTNONO   ONCO 

NO    CNJ 

H    O    H    CNJ 

NO    C 

CNJ 

O   H 

CNJ      -CT   CNJ    H   t— 

1/N 

no  oo  on-ct 

ON 

LA  CO    LA 

-P    d 

fe 

NO    C 

LA  LTN 

J-CNJ^tOOJ-NO         -3-ON 

H    H 

-ct    H  NO  CO 

ONCC 

On 

t—  NO 

ro     cnj  t—  cnj  no 

OO 

-cf   H    CNJ 

ON 

-Cf    t—  H 

en    cu 

J 

1     LT 

t 

OJ    o 

C 

M 

O    r- 

O\CNJNDCT\N0t--          HON 

00 

NO            r-{    H 

onnc 

O 

H 

CNI                    NO  NO 

ro 

CO   On  NO 

00 

CO  NO 

3   cu 

O 

O 

H                                      CNJ 

CO 

00 

00   LA 

o 

o               ro  h 

LA 

-cf    00 

ON 

NO  OO 

CO 

LA 

•69- 

H 

H 

H 

H 

H 

■69- 

cu    ft 

CO 

-69- 

-69 

a 

IA 

w 

Eh 

00 

LA 

<d  a 

c 

M 

NO 

ON 

.d  o 

js 

■p 

3 

ON 

N004 

CNJ    C 

CNJ    ONCNJ    H    OONO-S-NOj- 

CO    CNJ 

CO    00  00  00 

t—  ON             H  -ct 

OONO 

Ov      LAND    00  H 

l/N 

-cr  no  -cr  On 

CO 

ON  00  t— 

d 

ra 

ON 

CNJ    H   ON 

H  -ct    t—  H    LTN  LT\_3-    O    ON 

ONCO 

NO  NO  CO  CO 

On  ON                -cf 

-cr  on 

00     NO   H  N£>   O 

J- 

ON  O    00  CM 

VO 

00  ON-ct 

o   cd 

■*-» 

s 

-=r  a 

t     -=r  -cr 

ONCOLfNCNJCO^l-           CNJ    t — 

CO 

ON          ON  O 

O    r-\                         CM 

O   00 

-cf              LA  ONCO 

00 

O  NO    H 

CO 

CO   ON  H 

•p  -d 

<I) 

J  °c 

n«*^#i#v»\                  ri#< 

•p 

K 

<jj 

O    r- 

NOHCNJCO^fLTN           HCN1 

00 

H                 H 

-cr  c 

NO 

r- 

t—                   NO   H 

ON 

OO   t—  -cf 

ON 

NO   CNI 

bO 

ft 

-cf 

H                                      CNJ 

NO 

O 

O  J 

CO 

t- 

t—                    CNJ   H 

00 

00  CM 

NO 

-cf  NO 

d   en 

A 

on 

-69- 

H 

H 

-69- 

■69- 

■h    en 

v> 

S3 

-69- 

x!    1) 

•+J 

H 

S  H 

CO 

<£ 

CNJ 

O 

O 

LA 

-cf 

o    en 

o 

B 

ON 

ON  t—  -CT 

00   t—                LTx-S-    H    ON  O    LTN  NO    ITn  ^ 

NO   H 

t—  OO  00  NO 

CT\  00             H   00 

CO  -3- 

CNJ       CNJ  NO   ON  NO 

00 

OCO    00  H 

CM 

CO  -cf  NO 

fH    cd 

V 

bJO 

00 

ON  CO   ON 

NO  CO  t—  ON  ON  CO    00  CO    O 

H  NO 

On  t—  LTN  O 

CNJ    r- 

LA 

CNJ  NO 

ON      H   LA  LA  LA 

CO 

H  CNJ   O  -ct 

co 

-cf   H    00 

o 

00  IS 

n          CNJ    CNJ 

NOUAj-00-ctOO          ONO 

O 

t—  oo  r—  on 

CO  CC 

CO 

00  CM 

LA        H    CM    LA  t— 

NO 

CnCO    On 

NO 

-ct  CO   H 

-P  M 

l   t- 

CJ 

CO 

o 

-ct    H  ON  t-  00 -=t                NO 

CO 

o 

CNJ  -d 

c— 

LA 

LA                        ONH 

c- 

t— t—  H 

t— 

H  O 

CU    0 

Ih 

NO 

H 

-3- 

t— 

t-   CN 

NO 

LA 

LA                        H 

CNJ 

CNJ  H 

-cf 

oo-cr 

5  ■£ 

<U 
> 

< 

CM 

-69- 

-69- 

-69- 

-69 

Tj     CO 

cu 

<u    t> 

U    -H 

10 

;    ; 

; 

:  • 

; 

; 

: 

:  :  : 

:  : 

;    ;    ; 

1 

11 

•    XI 

« 

.  . 

• 

o 

•     CO       • 

•    en    cu 

a!  H 

u 

•  a 

• 

a 

o 

•    £3     * 

•    en 

•    bfl   *h 

1 

o 

•  a 

-p 

a  • 

t5 

S      •      • 

o 

c 

ra   3   in 

.    t>0 

co    a    o 

en    O 

io 

a 

Tl    H 

a 

co 

X      • 

CU 

K     CO    TJ 

■H 

H 

cd 

CO 

cu  -p   cu 

i3    a 

hO  -H    cd 

H    -P 

C 

S 

a> 

cu 

cu     • 

<1H 

<   ci   <u 

■P 

-69- 

e 

ri 

W   -H     !h 

CU    -H 

a  a 

cd 

t— 1 

H 

a)     • 

'Ph 

B 

CO 

CO 

h    ^    «) 

o 

CO    ' 

5) 

C         si 

s   a 

■H    u    u 

-P    TJ 

<U 

id 

H    rH 

<5 

<u  ft 

C 

•  H  -P  ^ 

o    cd    co    (u 

3  1-i 

3 

Jn   -P    u 

■p 

M 

11H-P 

3  ^ 

a  cd   cu 

o  <u 

-p 

H 

it 

Fh 

O    -rH 

0) 

K   -P 

-d    u 

CU    Cfl     0) 

■rH 

CJ 

ft  cd  H 

in    ed 

H   uj  ft 

■P    IH 

3 

CO 

o 

0)   -H 

c   3 

ft    0)     CO    4J     O     CD 
H     CO    -H    -rH     O   l< 

W     D     U) 

CU    0    c 

ft   O     ft 

>H 

a 

O 

X    -P    TJ 

C    cu 

-P 

H   -P 

o   c. 

€ 

a)   a" 

ft     U     > 

fi  (l  ^ 

O 

« 

H     E 

-p 

CU  H    a 

cu 

o 

cu    .    . 

d  "d 

•     V 

,a 

<H       UJ 

UJ     C     E     ft 

o 

O    ft  s 

C           C 

ed    C 

en 

ft    UJ 

M 

CJ    >> 

■p  -p 

•H     CU 

H 

cct    0 

« 

»     Ch    !>, 

•  cu         aj  tj  Vh 

ra  a  ,o 

o           +• 

o  xs   o 

S 

-P    c. 

(U  t-J    bo  cd    ft 

;>  cu  a  o  x 

C    <U           H 

.    M  bo 

-&  B  a 

0) 

<b  £ 

H    O 

TJ   t 

-P    T)    TJ 

ft    ft  Tf      O     I)     O 

E5  -h    cd 

a  S   a 

H    <u  -h 

•h   e 

cd    hO  en  -H 

co  Ih 

N    n 

fi    -H     bO 

d   a 

ra  -h  c  c 

o   i»!   a        cu 

K    cd 

•H    H    t. 

P    U)    -P 

S 

ftT 

■H    UJ    'H             CU 

CL)   J3    C   4 

bO 

d 

•H    1- 

o    c. 

Eh   H    nj    cd 

f<   e  i)   fl<H  o 

b    !h      •   A!           cd 

O  In    O 

m 

cd 

H  In   -P  Ih 

o   o   cd    o    cd 

a  x)  tJ 

O  Vi 

to 

(I)    -P     C 

3   P 

ra  -h 

O                  O     1      ^ 

Eh    hO  -p    !Li  ^3  Ih   -i- 

3     1     0 

11    o^ 

cJ    O  J5 

a        ^3*h 

g  g 

T^    cd    ro 

•rH      O 

«i- 

<H            -H 

^  t 

O    -P     CO     >, 

J4    01           C  h 

W          DOB          C 

-d    CtJ 

J     U)              CC 

T)    Tj     t-l              CO 

n)    S  o  TJ 

-P 

d  c 

1                    <M    -p 

o   c 

o  jn   M  h 

th.    o    o  -p    O    cd 

K   T3    h    >    cd  In    a 

o  o  o 

<   H  In    cc 

<u   cu   oj   cu   cd 

r-f     >H               O     X) 

§  H  H 

cd   cu 

•H 

<M     O    ed 

^  >- 

OJ    C    tl 

c!    O    C    co    C    > 

a                O    O    g 

^  a  u 

H    cd    O    c 

en    co    ft  co    o 

cd  o  h  m   a 

•H     3 

1- 

O              U 

ft    P 

1(       K    <M    -H     C 

cd  -p    cd    cu 

K   cd     .   s             a 

<!          Al    O    h    HI    k 

ft       ft 

o    w 

cd    cd    O    cd 

xi  -p    «t    ft  d 

cd    cd 

CD^ 

cu    a 

CO 

■=5         t3-h!hC0          coh^HH 

D             Ih 

S               CO     r- 

M   £1           A    H 

c  ^    rt    rt 

U  -P  -P 

bO  f. 

1          CU    CU  H 

Vl  J< 

'       iJHH^OB'dDfllllUlt) 

iJ    T)    -P    -P     CU     ^     CC 

SOS 

<;  ^  <u  cc 

o   o  xi    o   cd 

j!  « 'H  a  a 

O   -H    -H 

f>    > 

a  e 

N     in    -H 

CU    !- 

!-H,THTHOrQ><a>!>L0.p-P-P 

ooddoJroaj-HCcioo 

J     t     l»     11    £    r|     C 
O     CU     S>    P    -P     ID     CC 

a  »  h  + 

U     U     CO     h    -P 

?    3    Jl    3    O 

en    >    ft  ^    H 
cd   cJ   cd    cd    cd 

rj      Plft 

a)    - 

!            -H     O     O 

tt)    C 

cd         cd 

H    cd    cd    c 

cd    cd    cd 

^cdl^l 

K  S 

i        cr 

1   <   W 

fC 

P 

fi  cr 

P 

S    H 

E- 

ra  >-: 

H   H 

E- 

EH 

O  ft    hh-    C 

o 

>  £ 

ft 

ft 

ft  c 

M 

E- 

f 

p. 

o  ft 

EH 

C- 

t- 

C 

ft 

ft 

(-3  O  o 

14 


MC 

cm  -a  po  po     t—  H 

t—  LA 

CM 

OO 

t- 

la.3-  mmi-     OH 

t—  c— 

C 

MO    O 

oo 

o 

t—  LA  O    t—  H    H 

+    p- 

CD    lAOt-lA      00  C3N 

MO  CO 

CO 

t—  LACM-a-pocM_a-o\t—  moo 

CO    H 

MO  J- 

ON  00 

O  MO 

o 

t—  H   CM          CMa 

avo  o\o 

O    IT 

H          00  H   CM 

CMJ   H 

_a-  _a 

ON 

H    H 

CM   O 

MO 

POMO 

ra- 

-a -a- 

H    00   00    LA 

O   r- 

CM 

CM   H 

t-OOLACMLAMOCMLAH 

CO   ON          CM  MO 

On 

LA  t— 

H 

CO 

MOHP00OMOrH.-a-O\MO 

_a  ON       MO  o 

LA 

t— 

H                 H 

CM  MO 

OO  00 

-a- 

o 

-69- 

-69- 

-69- 

MO 

oo 

LA 

HHinmiA     ON  O 

H    LA 

MO 

o 

ce 

CO 

H    LA  ,3   O  MO 

PO  CM 

CM   CM 

On                                                                           H   PO 

t— 

MO 

J-    OO  LA   CM  CM    t— 

1 

mo 

ON 

C—  LT\  rH  CO  CC 

CO   CM 

LA  ON 

LA               ONOOlAONOOt— COCOt—  OM0 

H   ON          t—  CMJ  CO   O 

On  h 

ON              MO    H    CM     rlLNJj 

CM  MO    O    O 

LA 

ON 

H          PO  H   CM 

H   CM 

-3  ^t 

ON            _aCMc—  ONOOLAONOOONCM 

a  o 

mo  _a 

CM 

CO   On 

0" 

-a-  j- 

H   00  .3-    LA 

t— mc 

CM 

CM    H 

coo-a-o\ONMOOON_a 

oo  oj 

H   c— 

ON 

PO  c— 

H 

O 

1    C 

a 

O    n 

OHOLCOa  rirot-  PO 

co  cc 

LA  CM 

oo 

CO 

H 

LA 

H 

H^t 

CM   CM 

LA 

MO 

EH 

MO 

■OT- 

-w- 

-69- 

_a 

LA 

CM   f-  CM  _3  CO 

H  CM 

OO   H 

CM 

_a 

CDN 

1-3 
H 
O 

t— -3-    KNOMJN       O  CO 

o  co 

CM 

o  o 

CM 

LA            t—  CM  ON  O  h  la 

C\ 

MO  MO   CM  CO   tr\      CM  CO 

MO   CM 

or 

avo  (-  copoooopoost—  -a- 

_a  o 

00  MO 

CM   00 

co  -a- 

H 

MO   CM   H    H  CM   00 

H  MO  MO   ON 

w 

-* 

H          CO  H   CM 

CM    H 

-a-  la 

ON 

CO    OO          HO 

H   ON 

00  CM 

-a 

-a-  a 

ri  cocoa 

NO   H 

CM 

CM   H 

laonpomo  ONHMO_a-  H 

t—  LA          CM   CM 

LA 

00  CO 

w 

1     CM 

Eh 

O   CM 

CO          CM   t—  PO  rH   CM    t-  CM 

oo-a 

H    H 

ON 

o 

s 

O 

H^a 

CM   CM 

MO 

c— 

LA 

-69- 

-69- 

-69- 

CO 

-a- 

CO 

-*    CM   O  J"   H 

CO   OO 

H  MO 

-a 

CM 

c 

5 

on  co  t—  o\  co     oia 

rH  MO 

-a 

MO   00 

PO 

c 

CO  MO   CM   I—  t—  00 

ft 

0\ 

MO  MO  -3-    H   C—      H   CM 

ON  CO 

o 

OOHPOMOCMCMt—  OMO-aCMI 

LAMC 

MO   H 

iAa 

OO  MO 

-a 

LA  CM   CM    H    H  -3- 

ON  MO  MO    CM 

ON 

H          PO  CM   CM 

CM   CM 

_a  LA 

On 

_a-  po       la  cm 

H  MO 

oo  -a 

_a 

-3  -3" 

O   PO  PO  LA 

a 

-3-  (T 

■ 

CM 

CM   H 

HMOC—  ONrHOOHrH 

o  a 

MO   00 

ON 

CMJ  CO 

H 

H 

1   c- 

* 

r»                  #\        •> 

» 

•» 

g 

O   CM 

MO          rH   LA  PO   H    CM   t—  H 

H   CM 

MO    t— 

C— 

LA 

-a- 

H   PO          H    H 

t- 

LA 

o 

PO 

■>» 

-W- 

-69- 

CM 

OO 

ON  t—   ON  CO  CC 

LA  PO 

MO   LA 

r- 

t— 

00 

O    ON  O    CO  CC 

-a-  CO 

LA  rH 

-'? 

H    LA 

MO 

on          -a-  H  O  MO  H  o 

on 

f— MO   ON  ON  CM 

O    C— 

-a-  -a- 

o 

MOONCMt—  OOONLA  t— ^J-    H 

00   ON          r-MO 

H  t— 

ON  CM 

PO             t—  H   CM   H    H  a- 

O  MO  MO    OO 

oo 

rH           CO  CM   PO      i 

MO  t— 

ON             CMt—  LAPOCMCOOOH    HrH 

H   t—          LA  LA 

H  MO 

CO  MO 

_a 

-3"  -3 

H   00  00   LA 

oo  t- 

CM 

CM    H 

C—  LAOOCOJ-COC—CMON 

CM  MC 

H   CM 

00 

MO  CO 

H 

1    H 

O    H 

-a        na  cv       h  t— 

ON  00 

-a 

CM 

MO 

a 

H    H 

o 

MO 

CM 

-69- 

-69- 

-69- 

CM 

CM 

P0  CM  NO   CM   LA      ON  LA 

O   H 

CO 

MO 

a 

IftOt-hri 

CM   O 

o  -a 

LA                                                                           CO   CM 

OO 

t—          H  On  oo  po  co  -a 

+  MO 

mo  -a-  ON-a- 

rH 

t—  t— 

ON            _acOCOt~-LALA00lAMOON00 

J-  MC 

LA_a- 

o  t— 

mo  -a- 

-a 

LA  CO 

H   ON  PO  t— 

O  -a- 

H           CM    H 

LA 

la^j- 

o 

CMCOOOrHC—  ONOOr-t—  CM    H 

t—  r- 

MO   CM 

LA 

00  MO 

oo 

00  00  a-    LA 

LA 

CM 

CM    r-i 

r- 

COHMOPOOnCMLALAO 

00  MC 

MO   O 

CO 

LA  ON 

H 

c&\ 

, * 

CAH    POLACO-a    LAO\CO 

ON 

O 

LA 

fi 

H                 H 

i — 

-a-  oo 

CM 

H 

M 

-69- 

-69- 

-69-  <- 

O 

CMI 

o 
o 

H 

H 

-p 

H    LA  ON  1AJ 

MO  CO 

O    LA 

'■C 

ON 

CM 

CO 

CM    LA  CO    rH    PO       CO    PO 

PO  MO 

•l 

MO    CM 

t- 

00                LA  LA  MO    H    H  MO 

CD 

ON 

MO   PO  CO  MO 

ON 

LA  MO 

CC 

Ot—MO-aONCMI-a-pOMOCMCO 

t—  C 

r-\^t 

CMI   ON 

PO  H 

CM 

c—  ON                 H 

MO  00    ON  MO 

•ri 

-a- 

H          CM    H 

-a- 

LA„a 

c 

ONMOCMt—  OOH-aONLACM 

00  00        j-  O 

H   ON 

CM  MO 

-3 

j-  -a 

CM    PO  00   LA 

1-3 

0\  H 

CM 

CM    H 

r- 

HMOCMCM-a-OLACMOO 

H  la        -a   PO 

H 

MO   ON 

H 

1   -3 

rd 

O 

po       cm  oi.uNri  encoa 

h  on      ra- 

-a- 

CO 

O 

H                H 

ce 

CO  H 

00 

CM 

1 

CO 

-69- 

-69- 

-69- 

MO 

OO 

c 

•H 

O    LA  POCO   p" 

CO   CM 

PO  CM 

c 

oo 

LA 

P 

O   CM  MO    H   P~ 

OO   LA 

MO  MO 

c 

-a  -a- 

00 

t—                LA  O    LA  LA  C—  PO 

' 

o\ 

CO  -3    ON  t— 

LA 

H   CM 

ON             OCOLACOOPOONt—  -a-OMO 

t-  OO          H   PO 

O  CO 

CM   00 

ON               CO  CO 

O   O    H   t— 

o 

on 

H          CM    H 

LA 

MO    LA 

c 

MOCOrHOLAOLAJ-t—  CM 

o  -a 

CM  CO 

t—  LA 

00  CO 

oo         j-  -a 

oo  -a  a-  la 

o 

t— -3- 

CM 

CM    H 

r 

CMLAPOMOOOCM-a-OMO 

a  la       ho 

co 

O   ON 

H 

H 
1 

1    MO 
O 

CM          CM   ON-a-    H   POCO    OO 

c 

t—  H 

CO 

CO 

MO 

la 

H 

[—          CM   CM 

c— 

ON 

CO 

MO 

-69- 

-69- 

-69- 

LA 

MO 

a 

o  oo  c-mo  cm 

CM   ON 

MO    PO 

00 

.a- 

00 

H 

EH 

3 

LA  CM    CM    CM   CM 

LA  H 

O    PO 

t—                                                                                 MO    H 

oo 

t—             ON  MO   t—  H  OO   00 

ON 

t— -a-  o  c— 

H 

CO    PO 

_a 

PO-a-CMCMPOCMHHOOMD^J- 

O   OO          ONCO 

PO   H 

-a-  cm 

CM 

MO   ON 

f-  O   00  00 

-3- 

H         00  H 

LA 

LA  LA 

c 

ONcorH_a-aHooHiAH 

H  CC 

C—CO 

00 

ON  ON 

_a 

-a  ,a 

cm  -a-  j-  la 

MO   C 

CM 

CM    H 

i — 

-a-a-cooNcooNt—  cmh 

oo -a 

H   O 

LA 

LA  ON 

H 

i_3 

1     LT 

I 

H 

O    H 

On          H   t—  OO          CM   t—  CMJ 

cc 

PO  CO 

ON 

ON 

o 

o 

LA          CM    H 

LA 

LA 

CO 

LA 

H» 

-69- 

•69- 

_a- 

LA 

Eh 

MO    H  CO   PO  C 

J-    LA 

co_a 

c 

oo 

CC 

CO   LA  MO   O   CM 

CO    H 

O    ON 

r 

LA  LA 

MO 

la         co  roco  cooa 

0\ 

mo  .a-  o  o 

CO 

_a  la 

CC 

cot—  POJ-LALAMOOH-aCM 

a  en       oo  cm 

LA  OO 

LA  ON 

i— 

LA  ON                 H 

-a-  ON  O  MO 

CO 

On 

H          P0  CM 

-a- 

LA  LA 

ON 

PO  t—          PO  CMJ 

OO 

LA  ON 

-a 

-a  -a- 

cm  oo_a  la 

j-  a 

CM 

CM    H 

ONPO-a-cococo  hco  oo 

CM    CM 

O   O 

O 

MO    ON 

H 

1  cc 

<] 

O    r- 

MO          H   LA  CM          CM  MO    H 

PO 

O 

LA 

ft 

-=T 

-a 

H    H 

LA 

CM 

B 

oo 

■69" 

-69- 

-69- 

00 

.a- 

_a-    H  CO  MO    r- 

t—  ON 

LA  00 

,_ 

MO 

CM 

CM    LA  ON  t—  CM 

LA  CM 

MO   CM 

-J 

ON  ON 

ON 

CM 

t-  CM  MO   H   00  -3" 

On 

MO    LA  CM   LA 

MO   H 

00  t— 

MC 

CMMOt—COCMIMOLAONOCM 

O    PO          ONCO 

[-  O 

t—  co 

00              t— CO                   H 

CMJ   O  -3   O 

po 

H          PO  CM 

-a- 

LA  MO 

a 

MOt—  Ot—  CMMOONMO00H 

po  t—       o  _a 

LA 

H   ON 

-a 

-3-  -3 

cm  -a-  -a-  t— 

PO  u- 

CM 

CM    H 

MOPOCMIP0Hl"--acOLA 

cmi  c—       -a-  oo 

H 

ON  ON 

H 

1    c- 

o 

_a         H  -a  CM         H  MO 

cc 

CM    H 

MO 

OO 

MO 

CM 

H    H 

-a 

ON 

<M 

■»■ 

-69 

-69- 

CMJ 

CM 

co 

; 

:  :  : 

a      '•     '■ 

.      .           CD 

m 

CD 

U 

• 

d     • 

•H 

•      •           U 

i3 

ft 

u 

o 

-p 

O      • 

.     O     CO 

.  ^~~            o 

H 

O 

o 

cd 

« 

d 

CD 

CO    T3 
(3    CJ 

•H      • 
■P      • 

•     CD     CD 

^  13 

-P      •    CD 
CO     0     o 

•  -p         cd 

•  a  -p 

O 

u 
u 

cd 

H 

w 

0 

3    <H 

O    CO 

O    ft  H 

O    CD 

o  -p  a 

•       CD        £3       rH 

-p   a 

a   cd 

rH 

cd 

ft 

<u    ft 

0    -P 

CO 

•H     CD    ft 

<D 

Xi    h 

>> 

O    0    CD 

•    U     CD    CD 

d  f- 

<i    60 

CD 

CD 

-p 

O    H 

•p 

Tj     CO     Cf 

a  h 

-P   13    ft 

M  cd    cd  -h 

u 

cd   <H 

•       rH       S        ft 

<D    c 

i-3    cd 

CO 

rH 

ft 

o 

CO 

a   3 

t 

<U    CD 

o  o  c 

W    cd 

cd         d 

^     M  rH    X! 

o 

H 

>>  9  -P 

S   cc 

H 

d 

P) 

-p 

a  h 

CD     D1 

a 

U    > 

r(       O      L 

Eh    0    co  -H      -co 

H    Cd     fn 

-p 

cd  t3  13 

-P     O     CO    -P 

-p 

•    *H 

•H 

-P 

—  cc 

KK. 

<H      CD 

v 

O 

ft      p 

H       S3      rH      O      ft 

•h  x;    cd  <h    fn 

eh  a  > 

i-P    c   c 

•H^-    CO     B 

CO     CL 

r-3       CO 

cd 

CO 

r3 

p  o   ?*> 

Eh  <  -£   -d  13 

ft  ft  H    ai    cd 

Q  cq  £    co    !» 

5  J  £    d    <U 

a  & 

"Ci     -1- 

Cthcd-h    «  <d  o   o  x:  o  o 

a  cd  t- 

■H    cd    cd 

H           >     CD 

CD     r- 

r-3 

^    co    cd 

rO 

a)  f- 

T 

•H    cd 

a  <u  a 

LH    id    (Ci    Li    3    Bl    h                   o          ,o 

H  >   c 

ft 

•H  13    C    a 

>     X 

h   d 

60    CD    ft 

N     a 

« 

cd 

R   o>  ?. 

CO            ft    ft    O1    l(    'ri    Tj     h            coed 

S    (3   +■ 

cd    >j  co 

+j   d  tH  -p 

d   cc 

EH      Ch 

U 

•rl   <>- 

ci 

)       u     • 

cd    <M 

O      «CD<DCD-H^3C!0?h^3H 

EH    -H      C 

o    u    M 

rH      Cd                 CO 

•H    r- 

0 

r-i     U    Vj 

CO 

Cfl 

V 

ho  -p 

'H       1     + 

OJnh'd          cd          cd,oo-p 

iva        a 

CU     £3 

CD    H    a     CD 

t— 

Ph    o 

H    cd    d 

o 

*■ 

cu 

a  e 

!             CD               T(ft!>j         cdrQCVi 

W  A!    > 

hD  d  H 

Ch           !h     > 

S-r 

o 

cd          cd 

i-3 

a  c 

V 

-d  ^ 

<*h   o   a 

QNbDhDCCD^illrHcdOO 
H-HGCcdS-iCDC          rHfl 

p»    o    C 

C3  -H  13 

^h  cd  a 

t-,     +- 

13    co 

3   13 

w 

CO 

•H 

■  c 

c 

O    (3    E 

3    O  -r 

•H    ,£3    H 

H    O   Hh   -H 

CD 

En    d    d 

co    CD    >i 

H 

d 

(■ 

cd     • 

a 

Eh  H  -h  -h                r3  -h  ti                co 

H  -P 

i3     CJ    -H 

•H 

d   %■ 

a    cd    cd 

-p    cd 

>H 

cd 

cd   a 

ra  h    ,  tj  'H  ^  a 

Eh  Eh  "J    rH    <d    o    j: 

CO           "£     -H     CJ    ,0    r- 

i         O         °     3  .cd    cd    cc 

)            M 

CD  i-l    h 

0        O    -rl     T)     13        •        •    H     H    'ri     Tf    H     B 

CO     c 

•H     d     2 

O    CD    H   H 
CO    p!    cd    cd 

•h    a 

W                 IJ-P      rl       rlr3 

cu  -p 

60  X 

I      t3  +3 

0    cd    a 

W-PHrH^3^3,GOcd     CDcdHJ 

S       »T 

cd  S  P3 

rC      P 

U      O     d   rO    cd     CD    CD 

ft    c  X>    cd    co 

5    E 

1         0)     CO 

"3    O    a 

JLcrlHOOOnftrlPCi 

«    >•    CC 

0 

H    -P    -P 
cd    O     O 

o 

P3      rH      >1     CD     £1      f>     H 

O    U    >>    CD    -p 

cd    P 

0)    > 

HcDddcdcdcdcd£3-rioo 

<i  h  s. 

CD 

W    O    O    J3    -P   H    H 

K    O    O  J3    cd 

K  S 

o       co 

PC 

1  S  >- 

> 

&h    M 

>  Eh 

CO   Li 

CC 

cqSS? 

C 

p 

tr 

En  S 

h  ^ 

e 

« 

> 

EH    EH 

S 

ft  c. 

c/: 

3 

c 

r 

< 

O   L 

K 

3 

C 

O 

O 

Tl 

+> 

-P 

c 

CO 

CU 

.1) 

C) 

fn 

u 

nl 

OJ 

<U 

Ml 

a 

(1) 

0) 

a 

rO 

o 

■P 

d 

o 

crl 

■p 

J3 

■P 

til) 

G 

ra 

n 

CO 

rH 

Cfl 

!* 

() 

+5 

M 

ri 

OJ 

(> 

0 

-p 

H 

CJ) 

ot 

p 

T) 

O 

0) 

■P 

<H 

a 

H 

•H 

OJ 

0) 

cn 

<(H 

C 

Jl'pl 


15 


CO 
<3\ 


a 

u 
<u 

+-> 
u 
o 

bi) 
,C 


o 

c 
to 

N 

>» 

CO 

S 

E 

W) 
o 


E 

S 

t>3 


U 

C 

a 
to 

C 

w 

C 
u 

0) 


CO 

O 

u 

1) 
« 

(U 

> 

< 


CO 

H 


CO 

I 

VO 


o 

CO 

ON 

B 

on 
ro  on 

M 

1    VO 

r= 

o 

VO 

CO 

CM 

+ 

o  -4 
o  o 
la  H 


OS 

0\ 
-4    LA 


CM    H 

l  -4 
o 
oo 


o\ 

H  LA 
I  CM 
O 


cm  ir\  oj  la  as 

O   H  t—  -4   LA 

t—  LPS  J-    O 


O    O   LA  LA  CM 

H  m  t-aD\D 
-*   CO  CM   OJ 


H  VO  -4  ON  CM 
O  J  t-COj- 
00  CM        h  on 


CO  O  -4  t-  H 
CM  Ch  t— VO  O 
CM    H  H   C— 


CM  IAVO  O  -4 
OJ  O  t—  LA  O 
H    H  H  OO 


O0000LA_4000NrH-4 
HCOOtAVOCMVOCMt— 
H   t—  -4    IA  t-  t~-  IA  CM    rH 

ONVO    CO  1AJ  CO   CM    (M   O 
CM   H  CO 

4» 


t—  CM 
o  OO 
co  co 


VO  00  OO  C—  O  00 
CO  LA-4  t—  H  O 
t— -4  VO    ON  CO   LA 


LA  CO  CO  CO  VO 

-4    CO    CVI    LA  CM 
rH    CM  CO  -4  -4 

LA  O    LA  ON 

H   CM  J-   ON 
ON  LA  -4  CO 

O   CO 
C—  O 
CO  CO 

CJ\  CO  CO  CO 
t—  H   O  CO 
CO  CO    CO  t— 

co  -4 

ON  CM 
t—  ON 

VO   LA  C—  H    00 

H   H 
-CO- 

LA CM    H   O 

CM 

-4   CM 
t— VO 

O    ON          H 

t— -4 

-co- 

CM t— 
CM  -4 
H 

-J"    LA   ON       rH    LA  CM    LA 


CO        CM    ONCO  -4 
t—        LA  CM    t-  CO 

o     lavo  o  -=r 


-4-00-4OLAVOrH00C0 
LA  t-  ON  O  -4    ON-4  -4    LAOCO 
ONH    t— VO    COONLACM    ON  VO  CO 


0O_4OJONOJ00rHH-4-40M 
H  H    LA  LA 


CM  CO  VO  .4 

t-  ON  H   ONJCO   t— 

IA  CO   CM    rH     " 


O  CO 
.LA  CO 
•CO- 


CM   H   CM   O 
0\  CM  VO   O 
O   CO  CO  VO 

CM   O 

O  -4 
O    H 

00   ON  ON  ON  LA 
CA1AOW0   r- 
LA  O    ON    rH    00 

H    lArl 
ON  t—  C— 
VO    H   0O 

CM 
H 

00  LA 
VO  ON 
0O  H 

CO  -4    H  CO 
H 

CM   00 

H    H    CM 

H 

CO   OO 

J-  -4 

H   t- 
-4   00 

H 

O  CM 
CO    00 

H 

•CO- 


t— VO 
VO  OJ 
CO  H 


H       CM  VO   C0VO 
O       CM    CM   O   ON-4 
VO       OO  H    H 


00  H  OJ  H  OJ 
0\  IA  ON  ONCO 
-4      -J"  VO   IA  CM 


COr-LA-4rHcOCM00ON 
LA001-400-4-4t-IOO 
ONVO   CMVO   r-t   O    ON  ONCO 


H   00  ONOO   H    CM    H 


VO  CM 
O  0J 
00  CO 


CO  CO  -4 
00-4 


t—  CM  CM 
OO  CM  -4 
-4    O    H   ONl  LA  CM 

-4    O 

0J  -4- 
•«o- 


-co- 


-4  -4 

IA  O 

vo  oo 


CO    H   O  VO 
OJ  VO  CO  o 

J    IA1A1A 

ONCO    CM 

J-  -3-    H 
-CO- 


LA CO    rH 
CO  VO    CM    0O 
00  VO    00-4 

_4    0J   ON 
CO  00 


tn4VD  r- 
LA  00  ON  LA 
0J    LA  OJ  -4 

H    t—  ON 
CM   CM 
•CO- 


CO O  VO  ON 
t—  ON  rH  -4 
-4    C-  CM   OO 


_4t—  VO 
O  t— -4 

OVO   H 

ON  CM 
C—O 


t—  CO  t— 
1--OJ  VO 
-4CO   H 


IAC0  O 
t— 00  t— 
VO  CM   H 


00 

_4 

CM -4  CO 
H  ON  Ov 
LA  rH   H 


CM   CM   t- 
ONVO   LA  ON 
t—  ON  LA  rH 


VO    OOVO    LA 
00  H   H 


VO    ON  LA 
CM    H 
-CO- 


0O   t— -4  -4 
-4    rH    OJ    LA 

4  J    1AOJ 


00  CM  00-4 
-4  CM  O  ON 
VO       OO  H   CM 


0OVO 
OO  00 


+ 

O  CO 
O    rH 


On 
On 

.4    0J 
1     00 
O 
-4 
00 


On 

00 

OOVO 
I     OJ 

o 

VO 
CM 


CM  VO 
I    0J 

o 


OO  LA  CM  O  -4 
CO  LA  ON  -4  CO 
C— VO  t—  ON 


VO  VO  CM  LA  OJ 
O  VO  ON.4-  LA 
4   CI  H   On 


H  CM  CM  IA  CM 
H  CO  ON  rH  00 
00  CM  CM   OO 


CM  VO  OJ  00  IA 
CM  O  ON  IA  LA 
CM    OJ  t— 


rH  00  CM  -4  O 
LA-4  ON-4  LA 
H   H  00 


VO  CO 
VO   C— 
O   CM 

CO  VO  -4    ONJ- 
CO VO    ON  CM  CO 

H   O    rH  CO  _4 

C—  o 

LAVO 
LA  CO 

LA  H 
VO    H 
ON  OO 

00  CM 
0O  OJ 
VO   O 

ON  On 
OJ  VO 
H  VO 

OJ  CO 
LA  CO 

-4  _4 

CM   O 
H  H 
•CO- 

ON t—  CO    H  _4 
CM    H           H 

CM    00 

.4 

CO   00 
OO  H 

rH    H 

-4  -4 
IA  t— 

H    H 

H  CM 
OO  ON 
CM 

H              On-4 
A             0O  On 
A            CO   00 

^1 

OO 
CM 

t—  on  t—  oo 

VO  IA  IA  ON 
CO    ON  OJ    IA 

o 

t— 

VD 

CM  IA  H  On 

VO    ON-4    oo 
IA  t—  H  VO 

VO 

on 

H 

-4  CO 
CM  -4 
ONCO 

0              CM 

IN             t— 

CM 

00 
C— 
CM 

lAlAt-4 
LA  IAVO    00 

00 

rH 

CM 

ON  ON-4 
LAVO    r-{ 
-CO 

-4 
H 

CO    LA 

ON  00 

H 

t-t-H    KlArl   H 
t—  OJ    IA  H  CO   O  -4 
f-  OJ  _4    IA  LA  0J    O 

CM    CM 
OO    LA 

co  co 

t^\   IA 

CO  CO 
-4    H 

oo  O  On  t— 
On  CM   ON-4 
LA  ON  CM   CO 

ON  vo 

LA  t-- 
r-{  VO 

IAVO   ON-4  -4  VO   OO 
H   H 

H    LA 
CM 

t—  -4 
CO   C— 

LAVO          H 
ON  LA 
-CO- 

-4 VO 
LAVO 

H 

rH    CM 


LA  H 

00 

m 

VO 

CO 

(IN 

LfN 

_4 

H  VO  -4 

ONVO 

o 

Ox 

0O-4 

rH 

H  VO  OO  O 
LAVO  IA  H 
ONCO   ON-4 


t—CO-4  t^-4  IACO  CM  OO 
COlAOOOOOVO-4-OO 
ONrH    LA-4    LAOOO-4-4- 


ON  r- 
CO  VO 
C— -4 


OO  VO   ON  ON  H    00 

*  oj  on 

ON  r-< 


H  o  cn  t—  h  onvo  -4-  h 

-4VOt^LALAt-rHHH 
VOVO    OOCOVO-4    LAO    r-t 


CO  r-i 
ON  LA 
f—  LA 


CO  CO 
M)4 
-CO- 


ON c-  on  co 

LA  ON  O  ON 
OJ  t-  LA  ON 


t—  LA 

LA 

IA 

VO 

M 

VO 

00 

rH 

VO  LA  CO  00 
ON  LA  O  t— 
t—  t-  On  t— 

On  O  H  la 
H  00  OO  H 


0000H0NCM00HH-4OON 
H  H    LA  00 

•eo- 


-4t—  CM0JlA-4t—  OLAVOOO 
OOOONHt—  LACOOOO    -* 


H  VO 
LA  00 
•CO- 


ON CO 
CO   00 


ON  O 

o  o 
t—  co 


ON 

-co- 


H   O   LA 
VO  -4   H   ON 
ON  LA  ON  CM 


O    CM    LA 

LA-4 

■CO- 


LA OOVO  CM 
t—  O  _=]•  rH 
0-  LA  O    00 

0O    0J    LA 

m  on 

■CO- 


LA VO  OJ  00 
ON  00-4  H 
t--  OJ    OO  H 

OJ   OJ   LA 
OO  OJ 
-CO- 


VO  OO  C— 
IA  CM  OJ 
O   LA  CM 


00  CM 
t—  ON 


VO  00  VO  v 

00  CO   00 

VO  ON  LA 

VO  00  l>- 


60,0 
C    0 

a)   3 


00 

o 

S 

C— 
00 

-4- 

t-  O  CO 

4t-m 

IACO   CM 

o 

VO 

LA  CM 
-4    LA 

-p 

w  < 


16 


CO 


xi 

u 
O 

Z 

b5 

G 


o 

CO 

5 

<u 

N 
CO 

>» 

to 

E 
>-, 
«j 
to 

bJD 
O 

X 


t— NO   H 

\OH4 

t—  CO 
H  NO 

on  ro 
O   On 

H  -3 

t— 
NO 

t—  ro  in 

HriJ 

O  -J 

ro  no 
H 

t— co 

O  CM 
CM   H 

H   O 
J-   O 
CO  Cvl 

O 

H 

H  -3- 
NO  CO 

O\0rl 

o\  t—  OJ 

t— CO 
NO  CO 

o  no 

o\  t— 

-3- 

H 

CO   in 
H  H 

CI  J  o 
in  ro  on 

H 

-it  o 

rH    LT\ 

(M  H 

H  NO 
t—  OJ 

m  oj 

ITN 

-3- 
H 

m_3-  J  t-4 

O   0\0\CAt- 

on  ro 
ro  On 

ON  H 
ON  t— 

CO 

OJ 

NO  NO    H  CO  _=>■ 

riH  inmH 

OJ 

in  t— 

O    in 

OJ    H 

CO  H 
NO   OJ 

ro  OJ 

t— 
.3- 
H 

t—-3-   H  r--3- 
cm  t— co  cm  ro 

CO  H 

-3-  t— 

t—  ON 
O    LTN 

00 

-3- 

NO    OJ    ON  in  CO 

H   OJ   m_3-    OJ 

OJ 

on  in 

rH    ON 

OJ   H 

ro  ro 

OJ    UA 
-3-  OJ 

On 
NO 
H 

CO  -J    t—  OJ    t— 

H  ro  co  co  oj 


ro  H  iaui 
ro  co  oj  no 
OJ  ro    no  ro 


-3-  co  in  roco  no  co  on  no  .a-  on 

O  NO   H    0\CO   l-O   CMACM 
i-HOt—  t—  ON  in  CM   CO  H 

ON  CM  -3"     OLTNHrOOOt— 
■tO-  H 


_3-ON-3-ONNOrHCMCOrHONO 

-3-ONrOHrOrHNOrooJOJ 

H   OICAO   H   IAUNCMA 

NOHroco-a-rHCMt— ro 

-69- 


_3-coocococot— t— conoco 
iaj  rooorooooNH 
ONOJONroojuANorooj 

roHOJmooHHt-CM 

•tO- 


On  J-  t--  O  O  H  m  o  O   m  CO 
COt— _3    0N0JC0CO_3-NO    H 
OrHHt— 00ON-3-NOON 


CO 
•tO- 


H  ro-3-  oj 


coj-rocoojojojoj-Lnro 

lAO\H    IAt-  CM    OJ  _3    O    H 
CAO   IAlOO\HH   IAH 

rHHCMrOrHrHH^OCM 


o 
.3- 

co  -a-  ro  t— 
no  -a-  o  co 

oj  ro 
On  On 

OJ   OJ 
H   O 

o 
H 

00 
H 

U\^t  NO    OJ 

H  -?    OJ    r- 
rH 

in  OJ 
ro  H 
OJ  H 

ro  oj 

l/N  H 

ro  oj 

H 

-3- 
H 

ro  i 
-to- 


o  CO 
ro  h 
-eo- 


VD    HHCO   H   OJVO   C\t-OMA  ONt— 

y)  mj-  h  iacacmo  t-w  h  ojh 

OCNJOOHOnOCMC—  incO 

OJrOt—  rOt-H-3-COCO  mNO 

rH  H  t— -3- 

-to-  -to 


CO 

-3- 

t- 
o 

H  CO   t— NO   t— 

On 

H  OJ 
ro  o 

OJ  CO 

oj  co 

O    rH 

On  ro 

H  -3- 

H   O 

in 

co  ro 

NO  NO 

r-  t— 

NO 
LTN 

OJ  in  OJ  OJ  OJ 
ITN  0J 

o 

H 

l/N  ITN  no  ro 
o  ro  ro-3- 
H 

rH  t— 
no  ro 
-to- 

CO    rH 

oj  .a- 

NO 

VD 

ro 

LTN 

ro 

l/N 

O    ON 

NO  _3 
CO  -3- 

0J 

l/N 

On 

t— 
H 

ro 

NO 

ro  rH  co  0J  co 

t— 

OJ   t~- 
NO    ITN 
OJ  CO 

ro 
00 

l/N 

-3-  On 

rH    ON 

O  CO 

NO  OJ   H  -3-    H 

l/N.  OJ 

rH 

H 

NO   t—  On  ON 

o  ro  ro-3- 

H 

OJ  NO 
-3-   OJ 

O   OJ 

oj  ro 

NO 

_3- 
OJ 

On 

NO 

ro 

LTN  H    LTN  CO  CO  CO 


l/N  H    O 
ON  NO 

ro  o 


r-  O 
irMt—  co 

-3-  CO 


OJ   t—  ro  UA  CO    rH 


ro  no  o  t— 


OJ  o 
CrJCM  OJ 
-       l/N  OJ 


On  in  on  no  o  no 


H  NO  t-  rH    OJ 

NO  H  H 


ltn  oj  h  o  no  ro 


ro  o  h  vd  oj  no 

NO  H  H 


roNo  ro 
ro  ro-3- 


OJ    LTN  t—  H 

o  ro  ro_3- 

H 


O  CO  -3-  NO 

o  ro  L/N-3- 


i/N  i/N  o  ro 
On  t—  NO 
t-  rH  ON 


On  ro 
t—  On 
OJ    ON 


ON  O  H  ON  NO  ro 


T3 

C 
03 

G 
CO 


O 

O 

G 

u 

a. 
O 

to 
a 

u 

> 

< 


03 


Xi 
03 

H 


On  ro 
t—  o 

On  O  CO 
H  t-co 

OJ  NO 
-3  NO 

On  m 
LT\  CM 

ro 

l/N  t— 

rH   H 

ro  on  oj 
ltn  ro  o 

OJ 

H   LTN 
NO    l/N 
CM   H 

H   ON 

oj  ro 

J-   CM 

0J 

CO 
rH 

t—CO  CO   o   o 

rH    H    l/N.3-    H 

OJ 


OJ    rH 

-3-   t- 
CM    H 


OJ    LTN  NO 
rH 


On  On 
-3"  t— 
OJ   H 


LTN  f— 

ro-a- 

-3-    OJ 


OJ    ON  ON  H    OJ 

H  co  ON  r—  t— 

OJ   LTN 
O  NO 

NO  CO 

CO  c- 

CO 

o 

CO  NO   O    OJ   O 

H   H  M3    LTN  CO 

CM 

ON   rH 

ro  ON 
OJ   H 

t—  OJ 
fONO 
J-   OJ 

l/N 
t— 

H 

S3  P5 
PC  O 

pq 

<     rJ 

M 
CO  Eh 
Eh 


-P     Tj 
•H     C 


c 

•H  rH  d) 

^5  O  3 

O  ,£>  H 

cd  cd  crj 


0) 
0) 


crj    0) 
bO 
t3    o 


■P 

o    w 
3  -P 

O    O 

?H     o 

ft 


3  td  trj 

rH  -P  C 

«  O  J) 

>  Eh  S 


t—  CMl/NrH0JCOCOOJ_3rOON 
t—  CO  _3  -3-  ^r    O    ONLTNNO   cm 
t—  OJONCOONint—NOcO 

l/NH-3-CO_3-HOJC—  NO 

-ee- 


t-iHCD   ON-3-CO   ONO   t—  0-3- 

rocMrorOrHCMONOrooj 
ONfoco  irNj-_3-  ltnh  ro 

-a-HrONO-3-HOJONOJ 


t— no  1/nnoco  t~-  ro  t—  o  no  ro 
rocot—  t—  t—  OJLTNH-3-H 

NO    O    l/NLTNO    ONinNO    t— 

roHCM-*ro        H  C—  H 

■CO- 


CM  H  t—  CM  H  in  no  on  ro  ro  H 
co_3/No  ia  o\  t- m  t- co  H 

inNO   t—  t—NOCO   OJNOCO 
oj        h  ro  H        H  NO 
-to- 


o  w 

•H  0) 
-P    -H 

o)   H 

•H  ft 
o  ft 
<U    3 

rH       tO 

ft 

tJ    to 

rH 


<H      I     -P        D     l( 


tO    -H 
fH       O 

■h   a> 

td       rH 

ft  ft 

rH     T) 


(U 


O  tsl 

W  -H 

EH  rH 

O  -H 

W  -P 


ft  td 

•H     ft    0)     O 
0      <l>      rH 

O*    fn   -H    ^ 

td 

■d    >,   >, 
I    C    Jh    h     <U 
td    D    <u    c 

c:  c  -h 

•HHH 

x  j:  j3  o 

o  a  o  co 

^  ^  ^  ni 

S  S  s  o 


M   CD    td 

rH      M  H 
td      rH 

td     <rH 


O    £     O 


o 


H  0 

rd  rH 

<u  cd 

rH  -P 

•H  O 

K  Eh 


t-  o 

On  OJ 
O  -3- 

OJ  CO 
CM   H 

■to- 


NO  J 
rH  H 
-69- 


m  CM  O  CO 

roco 

co  ro        CM 


O    OJ 
no  ro 

NO    rH 


[--  o 

o  j- 

o 

CM 

r-  On 

CO  o 

co  co 

_3- 

co  in 

A          #\ 

o  ^r 

NO 

o  H 

NO   t— 

ro  OJ 

co  in 

ro 

H  H 

-to- 

H  ro 

CM 

NO 

ro 

J"    rH  -3-    in  rH  NO 


CM    H 


CM  NO  . 
ro  -3- 
CM   H 


cd 
>-.  -P 
U    -H 


CD 
O    O 

-p  a 

3     CD 

td  <M 
td    td 


>>  w  -p 

rH      W)  rH 

a  CD 
■d 


G   -H 


O    -H    -H    .C    H    rH 

-p  a    O  -H  -H 


rH      rH 
O      CD 

td    ft 


CD  CD    CJ 

0  ft   J) 
-P         0 

to  -p    -p    CD 

CD  C     to    U 

r-  1)     0)      O 

■H  -P 

to 

0  CD 

ts  a 


CD  -H  td 

!>  cd  0 

•H  u  CD 

r^I  O  K 


cd  cd 

-P  -P 

r°  r° 

Eh  Eh 


ro  On  O  NO  H  On 


co  On  h  ro  h  in 
m  cm 


ro  O  u-nno  On-3- 
in  o        in      no 


in  co  co  t—  On  On 


in  h  roco  -3-  H 
ro  no        co  H  co 


W    bO 
J    td 


!>    cd 

H 

a 

i3 

H 

u 

H     CD 

o 

rH 

h 

CJ 

£% 

O 

Ti 

c  c 
S3  td  td 
W         0) 

O      C    rQ 

K    U    >> 

Hoo 


td 

U    to 
bO  CD 

rH 


-P    -H 

o  o 


rH  On  O  CO 
CM  ro-3-  NO 
H 


NO   ON  CO  rH 

HC1JVO 
H 


ON  CM   CM  NO 

o  -3  in  in 


cd 

ft 

cd 


4)   -P 

p    aj  to 

>>  (D  -p 

O  J3  cd 

io?o 


bO 

a 

•H 

C 

o 

rH 


17 


CO 

a 

u 

fa 

fcuO 
O 

E 

T3 

C 
(0 


a- 
as 

w  g 

— I   w 
A  si 

•  <-H    +■• 

s  ° 


rH     O 

I    rH 

o 


IA  ONVD  NO  ^J" 

IAO    1AOJ    in 
t— NO  CM    H 


H    00  LA_a  NO 
,a    CO  H    lf> 


on,a  t— _a-  la 
a\  on  la  h  c— 

CM    CM  H  NO 


co  -a-  t—  on  -a 

<M    ON  LA  t—  J- 
OJ    H  H 


mt-rioH 
on  rH  no  on  co 

H    H  LA 


oncviHcOOiPvOJOson 

lAlAinjVO   W   H  C\  (\) 

o  on  o  00  -a  lAH  t-ro 


CO  On 

o  o 


CO  CO   OJ   CM 

on  o  H  on 

H  CO    LA  O 


CMVOonvooncocMHoncoco 

rH  CM   H  CM    On  t— 

-69- 


cocMcooocMrHcoonoLAON 

HOO\WM)   WHlA(-OJ 
CO   0\W   IAOVD    HO\I^O\1A 


ON  NO 
J-  CM 
LA   LA 


LA  CM   CO  On  CM  _a-    H 

H 
-69- 


no  \o 

On  NO 
-69- 


co  vd  H  co  on  co 
CO  LA  CO  CO  H  O 
ON  UJ    CM    ON  ON  O 


on  on  rH 

H    LA.* 


NO 

LA 

H    LTN 


LA 
C—  t— 

co  cn 


CO 

H 

-69 


ON  NO 
ON  .a 

ON  on 


CM    CM    LTN  CO 

t—  cm  cm  on 

ON-d-    ON  NO 


on   CM  CO    LTN 

o  t—  on  o 
On  on  o  on 


NO   ON-*   ON 

ON  H   H  J- 

(MNO  W  J 

CM  NO    CM 

la  on  h 


CO       t—  CM   O  NO 
H       CM    H   LA  t— 

CM         H    t—  IAJ 


CO  CO 

o  C— 

LTN   LA 


MrlocMJ-o  CMono 

4O\O\0O\0Jr|tf> 

t—  la  cm  .a  no  ONcooNon 

.a   LA 

LA  CO 
NO    LA 

w  H^tcO 
H   C—  J-  -* 

.a-  -a        co 

-=f   o 
t—  CM 

t—   rH 

H   t— 
NO 
NO 

on  cm 
on  cm 

-a-  h 

LA 
LA 
LA 

o\  t—  on  H 

CM    ON  CM    t- 
co  -=r  on  LA 

o 

CM 
CM 

dHHVO 
on  no  on  o 
on -a-  no  cm 

cn 
on 

NO 

rH    O 

_a  LA 

co  -a 

on  on  o  o  h  cm            o 

H  H  H 
-69- 

.a-  .a- 
-a-  .a- 

On    rH 

on  on 

-69- 

LA    rH 
NO    CM 

on 

-a- 

t— 

CO 
-69- 

t— 
CO 

t— CO   ON -a 
CM    H   H 

O 
t— 

t— -a-  c— 

H   H 

ON 
00 

t-  H 

cm  on 

j-NOt— LA_a-  ONCMonONcoon 


on  cm  on  c—  H  CM 

-69- 


ONCO    LA  CO 

_a-  NO  NO  NO 


t-VO  On 

on  cm 


co  -a- 

CM   CM 
-69- 


O   CM 
rH  NO 

-a    CM 


H    LA  On 
LA  H 


CM 
ON 
CO 

CM    t— 

-a-  no 

LA 

ON 

o 

NO 

NO    CO    ON  rH 
CM    O  NO  CO 

On  la  on  cm 

On 

t- 
o 

o  -a-  la  on 

on  _*■  on  la 
LA  CO  ON-a- 

on 

NO 

t— 

CM   H 

c—  on 
-a-  h 

CO 

-a 

no 

NO 
-69- 

VO 
NO 

-a-  t— no  on 

H   H 

oo 

-a- 

co  o  on 
H  H 

oo 
en 

LA  t— 
CM   CM 

CMrHCOCMLAt— COOIAVOCM 
CMC—  CMCOLAONO_aLACMLA 

O  JOVDO  J   ClinOli 

CM  CM  co  On  H  H  H 


CO  O  CO  NO 
-a-  NO  H  CM 
O    rH         NO 

on  NO 
cm  on 

-69- 


h             O  CO 

i-         no  on 
t— 

CO 

ON 

c— 

O   t—  t—  H 

H  t— no  -a- 

CMCO   f-  t- 

NO 
ON 
LA 

H    t—  CM   CM 
O  CO  on  On 
CM   ON-*    H 

CM 
H 
CO 

NO    H 

CM  CO 
ON  CM 

i-           ON 
t          t— 

■69- 

On 

c— 

no  la  on  CO 

CM    H 

-a- 

LA 

LA  h  on 
CM    H 

o 

.a- 

co  on 
on  on 

t— 
o 

H 


CO 
H 
rH 


On 

.a- 

CM 


fa 

C 

13 

•  ^-t 

C 

cd 

03 

M 

w 

-^ 

a 

o 

3 

t73 

+-" 

T3 

fa  m 

U^ 
<u 
bfl 
cd 

> 


00 

3 

ra 
H 


+  on 

on  co  o  cm 

ON 

O  NO 

.a-  NO  NO  NO 

o-i 

o 

H  ON         H 

LA 

CO 

" 

ON 
ON 

t--a 

I    NO 


On 
On 

-a-  on 
I  On 
O 

_=r 

on 


hD  ,0 
cd    P 


H 

LA  NO 

LA 

rH 

LA 

m 

on 

t-J 

no  -a- 

H 

LA 

O  NO 

rH 

LA 

CM 

t-NO 

LA  CO 

h- 

o 

i  > 

C— 

LAND 

O 

CM 

on 

r,  > 

ON 

on 

LA  C—  ON  O  J- 

O 

t—  t— 

On 

CM  NO 

o  -a- 

o 

o 

LA 

(>i 

.a- 

m^f 

LA 

LA 

CM 

H 

H 

O   t— 

-a- 

CO 

H 

CM 

O 

o 

rH 

CM 

H 

H 

0' 

H    H 

LA 

rH 

t—  NO 

«9- 

H 

rH 
•69- 

H 

on 

LA 

o 

NO  CO 

-a-  on 

O    LA 

_a- 

CO 
LA 

CO    LA  t—  CO 
J-    LA  LA   CM 

HIA^O 

ON 
CO 

H 

LA  t—  H    rH 

ON  ON-a-  LA 
on  co  H  on 

-a- 

co 

c— 

CO    H 

o  on 

CM   LA 

On 

on 

LA 
H 
•69- 

on 

LA 
H 

o\  o  on  no 

H    LA  CM 

ON 
On 

4VDri 

la  on  H 

CM 

o 

H 

t—  CM 
NO   ON 

NO  NO  CO  CO  t— 
CM  CM  LA  rH  H 
t— NO  H    LA 


NO    O   ON  t—  CM 
NO    ON  LA  ON  O 

LA-a-  _a- 


O  CM  o  on  LA 
CM  NO  NO  o  -a 

-a-  cn       h  cn 


NO 

t-NO 

t—  CM 

H 

1— 

on 

on! 

CM 

CM 

on 

IJ\-^    t- 

on 

H 

1— 

t— -a-  no 

On 

rH 

H 

o\co 

NO 

rH 

t— 

cn 

t— -a- 

Ol 

r— 

On 

o  on  co  -a 

CM 

la  cn 

CM 

H 

on 

lA-a- 

LA  NO 

CM 

o 

CO 

on  co 

rH 

on  co 

H 

o 

VO 

LA 

on 

cn 

H 

On 

on 

H 

H 

IM 

t— 

H 

o 

H 

h  -a- 

-69- 

H 

H 

-69- 

NO 
NO 


C—  ON  J-  rH 
ON  LA  O  j- 
On  on  NO  O 


t—  on  cm  on 

O    O  CO    CM 

co  no  on  on 

CM  CO   O 
on  CM  H 


H        LAND 

cm    -a  on 
h    co  on 


NDOt—  ONLANOONt—  LPoncO 

t—  coot—  ont—  cmococ—on 

HCOOnt—  t— COOnONQNONLA 


t—  H  on  CO  CM  LA 


H  J-  On  t-  H  co 
cm  la  h  on  on  la 

O  NO  NO   CF   CM    CM 


LA  NO    H 
LA  H 


rHLAONONVOCM-a-Ht- 

no  on  t—  -a-  t— -a  t—  la  cm 

HlAHJHHrOCOOJ 


cm  on 

LA  O 

h  cn 


H  O 
CO  H 
■69- 


LA  H  ^O   CM 
H   ON  O  NO 

.a-  co  la  o 


on  no 
on  i<n 


la  cm 
t—  CM 

co  r— 


on 

H 
NO 

la  cn 

-a-  la 
co  _a 

00 

ON 

OJ 

On  t— -a-  t— 
la  la  on  CO 
on  no  cm  o 

NO 

m 
cn 

H  -a  cm  .a- 

NO    rH    LA  LA 

on  h  on  cm 

CM 
CO 

_a  co 
_a  o 

CO   CM 

CM 
ON 

o 

t— 

CM 

co 

-69- 

on 

■X) 

LA  LAND    0" 

CM   H 

o 

LA 

CM    H   LA 

on  cm 

ON 
LA 

CM   CM 
J-    LA 

cn 

ON 

LA 

CO    t- 

-a-  c- 

00 

LA 
CM 
ON 

on  t-co  vo 

^T    r-i    r-{   C 

H04    h 

_a- 

H 

m 

O  NO  CO   O 

H  t—  LA  H 

no  co  la  on 

^3- 

LA 

on 

on  on 
o  -a 
J-  on 

NO 

LA 

H 

NO 
-69 

H 
VO 

_a  la  o  o 

CM   rH 

o 

-a- 

Hvoa 

CM   H 

on 

-a- 

o  LA 

on  cn 

ON 

cn 
cn  cm 

t—  ON  H  H  on 
O  t— NO   H  CO 
on  CM          H   CM 

LAONt—  cooniAcOHon 

-aOONOHHLAOnrH 

^-no  lao\co  t—  -a-  t—  h 

ON  t— 

co  -a 

NO    ON 

LA  ON  t—  NO 

On  on  CM  o\ 
-a-  cm  _a  no 

t— CO 
LAND 
CO    H 

i   cn 

o 

NO 

CM 

on  h  on  t-  h  on           o 

H 
-69- 

On  On 

on 

On  On 

_a- 

-69- 

On  O 
LA  CM 

CM    H  LA  O 

on  cm  t— 

O    rH  rH    O- 

LA  LA  [—  O-    t— 


-a  no  o  co 
on  t—  no  t— 
on  o  co  on 

LA  t—  ^J- 

H  H 


CM  H 
J"  CO 
ON  CM 


O  H  cm  on 

CM    rH  NO  NO  NO 
CM    CM  CM 


oncM_a-a-cooN-a-t—  la 
cut— CMCMont— LAHon 


v\j     i  —    \\j     ^vj     \-i    u         u»    i     |     *  ■  ;    nw     ^j  » 

ooonmoncoHVOc--am 


on  cm 

NO    ON 


CO 
ON 


18 


t/J 

s 

u 

co 

O 

13 

C 

CO 


2 
o 


w   CO 


CO    C 

J  3 

c  S 
«  g 

CO    "5 

c  3 

<U    o 

sM. 

<u    c 

«     CO 

O  C/3 

C 

oa  co 

+3    N 


CO 

u 

> 


CO 
00 


■a 


J 

0\ 

M 

co 

O 

cono 

C/J 

1    H 

O 

W 

\o 

H 

CM 

+     LTN 

O  _3 
O 


0\ 

_3  lcn 
I   oo 


+    CO 
o  \£> 
o 
co 


o\ 
on 

p-  -3- 
I  no 


no  oo 
i   t— 
o 
o 


ON 

co 

co  cm 
l   co 
o 
no 

CM 


c  a 

05    3 


H  O 
P-NO 
CM    H 


on  on  on  co  o 

CM    LCN  CO  CO  H 

O  On 
O   p- 

LCN  CO 
CM  -3 

t— 

p- 

t—  CO    ON  CO    CO 
H          CO  CM   CM 

J* 

O  CO 
LCN  ON 
H 

CO  ON 
-3  LCN 
CM    H 

CO 

CO 

CM  -3 
J-  CO 
H    H 


1ACJ   iHO  J 
H    H    LCN.3-    LCN 


Os-3-   t—  CM   CM 
CM   H  NO  CO   H 


NO  NO 
CO  CO 
CM    H 


H   CM  NO  CO   O 
CO 


C—  On 
On  O 
H   CO 


H  O 
H  CO 
LCN  CM 


VD  OJ  rl  OMM  J  t-  ON  O  p-  O 
ONCOp-HNOONNOCMCMCMH 
ONCMOON-3CM-3CMNO 

HOIJ    ON  NO    H    CO  O  NO 


CO  I— NO  COVO   W  OCO  UNt-OJ 
ONiHCOONCOONONCOt—  H 
P-CO   O  CO    LA  NO    O    CM   CM 


CO  -3"    P-  H    ON  O   p-  00  ON  CO   CO 
J    WVO   IACOCO   HCO   f-H 
p-  O    LCN  CM    LAND  NO    HCM 


no   H 

1-lArlrlt-   t—   O    CM  .3-    OO   CM 

h  j-  cnoo  iah  w  onj  h 

OONOOCOLACOLANOH 


CMCOCO^TCOHONCOONOCO 
CM  -3-    CM  _3    P-.3  CO    COLTNH 
O   t-  t^lAH  J-    CMAH 

CM  H    CO  CM  t—  CM 


O    ON  NO 
-3    P--3" 
NO  NO 

ON 
CO 

O 

CO 

o 

LCN 

P-  CO   p-  O 

H   CM 

CM   ON 
ON  ON 

On  la 

-3 
CM 
H 

On  ON 
t—  la 

O    LCN 

NO    CM    CO 
CO  OO  H 

COCO 

LA  CO  NO  O 
CO   CM    CM 

.3    CM 
_3    CO 

O    p- 
CO  CM 

>.D 

oo 

CM 

CM 
CM 

-3- 

NO  NO 
CO  CM 
LA  O 

H 
CO 

CO 
t— 

LCN 
ON 

H 
LCN 

CO  NO  -3"   O 

LCN  O 

NO  VO 

O   CO 
ON  CO 

-3 

CM 

q 

ON  H 
LCN  t— 
CO    LCN 

NO   ON  p- 
CO  CM   H 

CM    t— 

CM  CO  ON  O 
CO   CM   CM 

LAND 
CM    CM 

t— -3- 
H    H 

LCN 

H 

P- 

CO 
CM 

O  CO 
-3  O 
t—  O 

O 

H   P- 

CO 

CM 
_3 

rot-o  (-o\ 

CO   t— 
LCN  p- 
CO    t— 

CM 
I'- 
VO 

O    LA  CO 
LCN   H    LCN 
O  NO 

CM  NO          H   CO 
CM                        H 

NO   O  _3 
p-  CM   CM 

CO  NO 

CM    H 

OO  CM 
H    H 

CO 
H 
H 

O 
CO 
H 

t— CO 

ON  CM 
P-  CM 
NO   O 

CM  NO 
LCN  H 
LCN  CO 

LCN  NO 

CO  CM 

O 

O  -3  -3- 
CO    O    LCN 
H  NO 

CO   O 
H    H 

O  CO 
H 

o 

On 

CO 
OO 

H 

_3  NO    LCN  rH  CO  CO 


CO   CO 
CO    CM 


LTN  ON  O   t-   t—  CO   ON 
NO    t—  LT-    CM    ON   t— 

CM    CM  t--  ^1-    t— 


NO  t—  H  CM   LTN  CO 

NO   p-  H  HO 

-3"    CM    H  H 


O   H   ON  CO 
O    OO  CM   t— 


On  On  CO  _3  -3 
On  CO   t—  LTN  CM 

J-  NO 
O  CO 

CO  c— 
H  CO 

H 
CO 

J-    CO   LCN   LTNCO 
H          CM    H   H 

ON  CO 
LCN   H 

H 

NO    CO 
t—  H 
H  H 

CM 
NO 

CO   H    O    LCN  LCN       CONO 

co  on  co  on-3-    j-  ^r 


,3-  -3    ON  CO  -3-        LCN  H 
H  CM    H   CM      NO   CM 


O  H 
ON  CM 
H   H 


00  CO  OO  ON-3- 
NO  CO    H  CO  NO 

ON  CM 

CO  NO 
O    H 

CM 
ON 

-3   OO  t—  c—  OO 
H          CM    H   CM 

LCN  H 
NO    CM 
H 

O  NO 
ON  H 
H   H 

00 
t— 

LCN  CO    p-LCNOCMLTNCOHLTNt— 
OND   O   CM   mm  CM-CO   W 
LTNHNO    f-_3-3CO_3   LCN 

-3HCMrHNOHCOO_3 
r-\  r-\  H 

-W- 


OOt—  t—  P-Hn    LTnCMHnO 
NOCOONP-LCNCMCMcOCOCM 
U\  O    ON_3    t—  O    ON  t—  O 

COHHCO-3-HCMcOCO 


HCOt—  OJ-ICNOOOONOLCNCM 
NOCOON0--30OCMt—  OH 
HLTNCMON-3COH-3CO 


LCN  t— 

CM  -3-    H   O    LCN  ON 

CM  -3- 
CM    H 
NO    H 

-3  LCN 
t—  OO 
NO    t— 

H 
CM 

CO 

o 

LP 

O   CO  -3 
t—  H    CO 
NO    LCN 

ON  CONO          CM    CM 

(\I3-  H 

OO  O   CM  CO 
ON  CO  CO  CO 

CO  CO 

H  -3- 
■69- 

OONO 

CO  H 

LTN 
t— 

-3- 

CM 
ON 

LTN 

H 

t~- 

CO 

P-NO 

CO 

H 

NO 

co 

LTN 

CM  NO 

r- 

(M 

H  NO 

•3- 

O 

co 

p- 

CO  CO 

CO 

CM 

p- 

^r 

H 

i\i 

(\l 

H 

c^ 

p- 

Oj- 

CM 

00 

P-CO   CM   O   O   p- 
H   CM  J-  CO-3- 


CM   C\  H    O 
ON  CM    OO  t— 


H    t— 
O  NO 

CO   CM   ON  H   O   p- 

ON  O 

H    H 
CM    O 

ON  ON  CO  O 
P-  H   CO  CM 
_3    O          CM 

O    H   P- 
ON  CM    CO 
ON  LCN 

CO   p-  OO          CM  .3- 

OJ4    H 

CO   H   H  NO 
ON  CO  CO  -3 

H   CO 
H   CM 

CO   ON         P' 

H                 CO 

-3" 
ON 

P-  H 
CM  -3- 

HnONO 
ON  OO  CM 

CM   ON 
CO  LTN 

LCN.3- 
CM  NO 

O 

NO 

-3  .3- 
H 

O    CO  H 
CO  CM   CO 

-3-  _3 
NO   CM 
H 

CO  p- 
On  CM 
H   H 

LTN 

NO 

CO  CO  On  H   H  O 


HONNOLTNCOCONOnOCM-3-H 
LCNp-Ht—  CONOCOO-3 
H  _3    rH    ~ 


ON  p-  p-  CO  -3 


CM  NO    O    LCN  LCN 
-3-   P--3-   OONO 

-3   CM 

-3-   H 

ON  ON 
LCN  CM 

O 

CO 

OO    LTN^J  CO    LCN 
H          CO  CM   CO 

t—  CO 
p-  CO 
H 

J-    CM 
CM    H 

CM 

NO   ON  ON  ON  CM 
CO  O   p-  p-  H 

ON  P- 
LTN^t 

H   CO 
H   p- 

CO 
CO 

-3   LCN.3-  ^r    LCN 
H          CO  CO  CO 

IT\  CO 
NO   CO 
H 

-3-  -3 
O  .3 
CM   H 

ON 
LCN 

oooonlcnltnonop-H-3  h 

-3rHON0ONOCONO^O_3H 
P-NO    ONO    OOON^J-COLCN 

CO  -3-    CM  H  t— 


p-  LCN  NO  ON  H  H  ON  CM  CM  CM 
H-3-CMONCO-3-OON0OH 
OCMCOHONOOCMOCM 


On  LCN 
J-  CO 
CO  ON 


CO    LCN 
CO  NO 

-3    CM 


t—  0O  LTN  H 
NO  H  H  NO 
CM  .3- 


O    H   i 
LCN  J- 
ON  ON 


O  LCN  NO 
-3"  CO  OO 
ON  LCN 


P--3-  ON 
ON  O  CO 
LCN  NO 


NO  NO   CO  O   CO  CM 
H   CM    LCN  H  -3- 


CO  P--3-   H   P-  CM 


NO   H   CM   O 
ON  CO  CO 


J-    ON  CO    O 
ON  CM   CM  -3 


01 

c 

•H    d     0    O     <U   H    H      • 
cd2pqcQ=id(iJj3 

d) 

■H 

!> 

a 

a             h  -p  -p  o 

•H 

u 

53                   a)   o   o   cd 

1-1 

o 

K                   >  Eh  B  2 

a 
w 
o 
« 

CL,   O   CO 


t3    to 
C    C 

<U  -p 

a  p  cd 

^     t>>   <L) 

o   o  & 


0  Tf 

w  aj 
-p 

0)  cu 

^  > 

+J  -rH 

o  a 


a| 


19 


u 

tt 

to 

>. 

« 

u 

CO 

r^. 

<<J 

ON 

p 

.— 1 

t*H 

(/> 

o 

o 

b 

c 

id 

""I 

h 

►— 1 

£ 

c 

a; 

3 

C/J 

si 

73 

3 

c 

o 

03 

•n 

c 

c 

fe 

03 

•d 

C 

i-, 

c 

V 

03 

s: 

r/T 

C 

o 

3 

2 

bJO 

M 

c 

4J 

r/> 

03 

K 

O 

, , 

U 

o 

<U 

OD 

l-i 

T3 
C 

<u 

03 

> 

1) 

< 

N 

1 

C/3 

' 

>> 

a\ 

X! 

i-i 

<u 

-Q 

03 

H 

+  NO 

o  co 


ON 

on 
on  co 

I    H 
O 

no 

CM 


J-h   H 

D 

a 


+    CM 
O  la 


CM   O 
I    VO 

o 


p 
o 
-p 

Ul 

<u  S 

N  Cd 
•rl  <H 
CO 

a  o 

•H 

CD  0) 
bO  ,Q 

c  a 
cd   3 


t--  o\  o  h  -a- 
co  oo  vo  co  -3- 

LA.-3  H 


r— -3   On  H  CM 
O  NO    LAND  CO 

en  cm 


0\(DOO\0  1AOW4- 
VOrlHriVOCOftllAO 
COOrHCMOOrHLAHLA 

VO   O 

oo  (M 
0\  LA 

IAUNITvH 

On  land  co 
-a  co  cm  -a 

t-  H 
On  NO 
O   H 

H  CO 
CM 

CM 

On  h 

CO   CO 
t—  H 

O 
t— 
ON 

On  H   H  O 
On  H  CO   LA 
NO   c—  O   O 

O 
-* 

O   CM   COCO 
CO  00  O  NO 

J-    ON  CM   C-i 

CO 

CO 
CO 

o  t— 

CM  -3- 
CO  VO 

CM  H  H 
•6* 

H   ON 

CO  -3- 

OVD           H 
t—  CO 
■CO 

ON  t— 
O  CM 
H 

-3 
-3 

NO 
O 
H 

•<0 

NO 

o 

H 

CO  On  ON  On 

HtOri 

H 

CO 

LTN^T  NO 
CM   CM 

-co 

t— 

OOVO 
CO-* 

CAt-t-CAOCO  CllAH 
OOOOHOnCMLACOC— 
I~-ONVOCMOnOnLAC00O 

ON  t— 

On  la 

r-i  -3 

LA  t—   H  CO 
O  NO    ON-* 
CM   CM    rH   CM 

H  CM 
H  f-t 
On  t~- 

H  CO 
r-i 
NO 

oo  o  co 

t—  O   [— 
H    LONO 

VO   H    rH   ON 

1AJ    CM   t- 

t- 
CM 

O 

UNCO    W    [- 
-=t    CM   ON  0O 
NO   CM    t—  LA 

CM 
O 

CM 

CM  00 
r-i  CO 
NO   O 

COCMCOCMHCMCM          CM 
r-i    r-i                               H 
■CO- 

CO-* 
LA  CO 

OlA          H 
-3   CM 

-co 

NO  CO 
VO   H 

C— 
00 

H 

C— 

-co 

H 

c— 

-*  -3-    CM   CO 
H   CM    H 

LA 

LA 

VO  -3  -* 
i-l   H 
■CO- 

NO 

00 

O  VO 
CM   CM 

t—  t— CO   O  -*   0000NO   ON 

onco  -*  t- -a  o  -a  onco 

r-i   CM   t—  H    1AJ    CM   t—  OO 

t—  H 

t—  ON 
t—  LA 

CVJ   O   CO  O 

O    LA  rH    00 

-a  t—  oo  On 

NO  ON 
On  h 
00  NO 

rH 

rH  CO 
H 

ITN 

CM    H 
On-* 
00   CM 

CM 

OO 
NO 

j-   l/\  00  j- 
t^-*  co  t- 

CM    CM   f-  ON 

IA 

t- 
CM 

t—  t- —  _=a-  try 

LfN^J-    O    f- 
OO  t—CO    t- 

CO 

ao 

vo 

ONCO 
H    O 

-a-  o 

OOCMHCMHCMCM           ON 

H   H 
■CO 

LA  LA 
-*    CM 

O   H 
00  CM 

<o- 

00  t~- 

ICN 

o 
oo 

00 
ICN 
■CO- 

CO 
LTN 

CM  CO  CO  CO 
H 

CO 
00 

lAO\H 

rH 
■CO 

CVI 

-a-  t- 

H   H 

f-  t-  CM  CM  H 
00  H  NO  -a  CM 
H    H  H 


-at~-coi>-CM-acMNooN-aCM 
t—  On  t—  t—  ir\  lAa  on  O  ^  CM 
ONOONOHf-CONOU-Nt—  H 


NO   r-COVD 


CM  -*    rH   ON  CO    H 
NO    LTN  H    t- 


ON  O 

r-i    CM 

-co- 


co -a-      H  OO 


J-    CM        LTN  LT\  CO  CO  NO 

•  co  no     cm  co  oo  On  -a- 
co     t—  h  o  j-  -a- 


-a-  -a-  cm  t-  co     cm  co 


H    LTN  t—  _a        CM    LTN  H 


CM    CM   O  CO  CO 

t—No  t^vo  -a- 

-3-   CO  CO 


ITN  O  CM  CM  00 
ON-*  t-lAlA 
CM    CM  H 


H\Da*\C 

cm  co  t—  -a-  o 

CM    H  CM 


oo -a-  NO  ON-* 
ua  co  t—  co  on 


O   CM-VDt-OND   t- NO 

CO   t— 

-*  CO   On  CM 

co^i- 

CM 
H  VO 

CM    oi 

LTn 

CNI   CM   H    CO 

CO 

VO  -a-    r-i    CM 

CNI 

CM    H 

J"    ONCMCOf-Ht—  VOCO 

NO  _* 

rH   CM    t-  J- 

NO   On 

t- 

co  t- 

LT\ 

LA  rH    CO  00 

CM 

CM  NO  CO  CO 

LTN 

t—  CO 

NOCMt— -aiACOLTNJ-O 

h  -a 

CO    UN1AO 

On  f- 

t- 

0\ 

o 

CO  J   HVD 

o 

o  j-  j-  t-J 

t— 

NO  CO 

icnnoco-*  coiAooH  co 

CM   00 

OONO           CM 

CM   O 

t- 

CO 

ON 

H    IANO   CM 

NO 

00  O   On 

CO 

t—  OO 

r-l   H                               CM 

CO    LfN 

NO    00 

O   CM 

-a 

o 

(  ) 

rH    rH    CO   CM  CO 

CM   CM 

l/\ 

CM  -a- 

•60- 

-to 

H 

H 
-CO- 

H 

H» 

-a  Onco  ooono-i/ao-* 

VO   IA0O  (\)   ONCOND  O    IA 
CMCMHHVOONCOHH 

CO  NO 
CO    ICN 
LCN_a- 

-=t  r-i  o  en 
o  On  t—  o 

NO  VO   CM    CO 

ON  H 
VO  CO 
CO   CM 

H 

H  H 
00 
OJ 

VO   ITN 

-a- no 
CM  H 

H 
H 

H  -a-  o  oo 

CO    00    t—  C— 
t— V0    U"N  [— 

00 

LTN 

t- 

CM    ON  CO  CO 

iaco  oo_a 

VO   00  CO  VO 

CM 

CNJ 

o 

00  ir\ 

J-  CO 
H  -a 

OO-*   OO  CM   CM    CM   CM    H   ICN 
r-i    r-i                               H 
-CO 

m  oo 

CO  ^           H 
00  CM 
-CO 

-a  t-- 

VO 

VO 
00 

CO 
VO 

-co 

CO 

NO 

j-  o\-a  itn 

CM   r-i 

-a- 

LA 

oo  o  t— 
H   H 
■CO 

CM 

00 

-a-  cm 

H  CM 

t—  CM   OnCMCOVDCO   CM-* 
^J--*   CM   OnOOLTnU-\NO_3 

no  t— -a-  co  on  oo -a-  o\  o 


CMOOHOHCMCM  OOCOrH 

r-i    r-i  r-i  -a    00 

-co 


co  -a- 

NO  NO 
ONCO 


CMOOONrHCM       Ht— 


CM   LA  H    On  O 

0O  CM  LA  H 

-CO 


co  cm-     t—  oo  cm  -a- 


LA   O 

-a  _a 


CO 

00 


vo    _a  co  o 
co     o  o  on  o 


On     OO  O  On  CM   la    ,3- 


r-i  .3-    LA  CO  CO 

cm  co  co  -a-  oo 

CO   CM   CM    LTN   ON 


a 

r-i 

<D 
T3    r-i 

§■3 


H  ^ 
•H  <L) 
■P    r2 


m    3 
o  o 


1)  111  H 
N  U  -rH 
O 


u  M 

H    Sh 
cS    O 


m  <;  w  o  a. 


c 

CD 

<H 

-P     TJ 

W   -H     C 

En  rH    ct) 

O   -P  tfl 

O    !h  W) 

d)  C 

PC    Hh  -H 

3  -c) 

J  H  H 

J    -rl     -H 

O    O    El 

flCOffl 


HI 

W)  co 
C  -P 


'p.  B   R 

cd    o3    cd 


CTsVO  la 

acio 

O    CM    H 


ON-*-*   C0-3-   OVO   CO-* 

c—  oo 

H   t—  ON  c— 

-a  c— 

H 

H  -a- 

LA   LA 

o 

H   ONt- 

H    LA  00-3- 

CM 

CO  H 

-3-CMOOrHNOLACOeOrH 

no  -a- 

CO    LA  OS  00 

t-  o 

co 

co  on 

t— 

NO    H   O   00 

ON 

NO    H    H   O 

ON 

CM   CM 

LALAOnCM    IA4    OCO    r-i 

CM   OO 

CO  NO   CM   ON 

t—  LA 

H 

CO 

CO 

NO    LA  LA  CM 

O 

O   t—  LA^r 

VO 

OONO 

HCMCOONHHCM          On 

t— -a 

r-i   On 

CM    LA 

r-l 

_a 

^r 

CM  CO  -3-      " 

•» 

CM  CO    H 

CM 

CM  -a 

00  CM 

CM    H 

-a 

00 

-a 

-a- 

H   t— 

i  vl 

H 

CM 

H  H 

•CO 

-CO- 

■to 

00 

•CO 

0) 

P. 

co    to 


C  cd  ct) 

Sh  0)  UJ 

cd 

<u  p  -p 

C  C 

■P  0)  « 

c  a  s 

CD  CD  <U 

I  bO  W) 

ffl  cd  <d 

bO  C  c 

cd  cd  cd 

c  a  a 


Tj  cd  cd 

a 

cd  H  H 

cd  cd 

h  -p  -P 

O  -H  -rH 

P  P.P) 

cd  cd  cd 

rH  O  O 


20 


u 

re 

ta 

>> 

u 

re 

Q 

* 

<-H 

r-- 

o 

a* 

^H 

V 

^ 

r/1 

73 

P 

o 

ri 

T) 

c 

; I 

re 

i—i 

•J 

C 

u 

13 

QJ 

C 

JG 

re 

*-> 

3 

C/J 

O 

*-> 

m 

c. 

(L> 

T3 

E 

C 
re 

> 

c 

t— 1 

a 

u 
XI 

u 

f/1 

o 

H-> 

2 

o 

u 

bD 

C 

M 

c 

re 

H-> 

re 

« 

in 

a 

'o 
in 

+  VO 

o  on 


on 
on 
coco 


LA  rH    LA  ON  CM 

H   H  -3    CO  H 


O  CO  CO  VO 
VO  CO  _J  CO 
H  CM   H 


CO 

CM  H   LA  H 

o  vo  ro  t— 

H-3- 

LA  CO 

CM  rH 
CO  CO 

ri 
O 

rH 

H  rH  VO  O 

ri  la-3  co 

H 

CM   LA 

la  on 

H 

PO  rH 
LA  O 
CM   CM 

CM 
LA 

f—  LA  ON  CO   LA 

1ACO00    o\D 

on-3- 

LA  t— 

CO  o\ 
t—  CM 

o\ 

-3 

VO  rH  o  co  CM 
H  H  vo  vo  ro 

t—  CM 

LA  H 

H  H 

VD  t— 
t—  CO 
CM   CM 

on 

en 

VO  t—     COJ 

.3  co    vo  cm 


VO  00  VO    rH    LA 

H   H  CO    ON  H 

CM 


CO  VO  CM  J 
VD  t—  LA  CM 
rH   H       CO  CO 


CMC0OCT\COC0C0LA_30NrH 
rOLAVOVDrHHVDCOCOCMrH 
COCOVOON-3-CMCOVOLA 

VOHCOCOIAHCMOVO 

H 
■63- 


CM  O  f-  CO  LAVD  CO   O  ON  h  ro 
COCOCMVOLACOCOCMOnCM 
C—  C—  rH   CO  CM   O   t—  HO 

rO  CM  VO   CO  H   H   O   CM 

H 
-69- 


\OClJ-  J    HOJIAIAHW 
ONOCO-3-ONCMOt—  ONCM 
H  VO  VO   CM   t-COVOVD-3- 

OO  H   IA  CM  ri   O   ri 

H 


-a-CMVOVO_r)-rOrHVOCMON. 
t—  _3-LACOVOOHCO.-3rH 

onj-vd  iajoo  roovD 


-3   ri 
rH    ON 

H  CM  O  CM  CM  CM 

CM  ON 
J-  CO 

t—  VD 

ro-3 
CO  o 

co  -3- 

rH 

O    ON  CM  J- 
t—  LA  ro  t— 

ON   t— VO 

VO  VO  ,3          CM  CO 
ro  CM  H                H 

-3-   ON  rH 

co  CM  ro 

CM 

LA 

ON   rH 

ro  cm 

cm  h 
ro  ro 

ro 

rH 

CM 

On 

ro 
ro 

ON  t— 
ON  O 

J$   H   O   O  VD   O 

cm  ro 

OnVD 
ON  LA 

t —  t —  t —  OnIvO  VD  CM 
oovd       t— -3-  o\co 

VD   On          LA  t—  VD 

CO  CM  o         H  ro 
(0  CM    rH                 CM 

t—  O  On 
t—  ro  cm 

o 

O   t~-  CM    LA  CO    ON 


CO 

ON 

CM 

ON  H 

CM 

ri 

< ) 

ON 

O 

CM 

ro 

t— 

VO 

CM 

roco 

c— 

!— 

r-\ 

rH 

VD 

LA 

VD 

rH 

CM 

H 

H 

H 

ON  VD 

4» 

rH 

CM   CM    H   O    O    LA 


f— 

CM 

t—  ro 

O  VD 

LA 

ON 

r— 

-3- 

_J 

CO 

-=f 

J- 

ON 

LA 

UN 

ro 

ON 

o 

r- 

VD 

LA 

LA 

LA 

CM 

H 

rH 

VO 

CM 

■€»■ 

H 

VD   CM   LA  O 
CO   CM   CM 


u 

CM 

> 

ro 

< 

>. 

1 

J2 

re* 

ON 

i— i 

D 

J3 

re 

H 

On 
CO 

rovo 
I  -3- 


C    0 
■ri 

U 
CD     (1) 


t—  ON  CM    O   CM 

la  ro  i—  o  vo 


LA  t-   H    O    t— 

H   H   LA.3  _3 

H 


VD  O 
t—  O 
H   H 


-3-  VD 
CO  CM 
CM   CM 


ro  t— -3-  o  t— 

H    rH    LA    1AJ 

H 


o  o 

t— -3 
CM   CM 


o 

CM 

t—  H 
O    CO 

LA-3- 
t—  ON 

CM  ro 
cm  ro 

CO   O 

ro  t- 

CO 
VD 

_3" 
H 

O    rH 
CM  VD 

LA  O 

LA  t— 

ri 

U\3 
t—  CO 
H   rH 

t—  CM 
H  VD 

ro  cm 

-3- 
IA 

ON  CO 

H   C— 

ro  cm 


OOONOrHCOCOCM_3LACO 
-30NOt—V00Nt—  t-H   « 
VO-3-C0   CMJ-   COLACOVO 

1AH-3-CO-3-    rH   CM   ON_3~ 


^1-CO   H    LAVDCO   COCOVD    H-3 
VDONVDrHCMt—  f-COCOCM 
CMONCMOLArHCOLALA 

co       rOLAroHHONCM 


t—  f-  LAVDCOJ-LACMHCOrO 
_3LACOCOHVD-3-OONH 
VD    ri    LAf-t—  ONLAf-VD 

CMHCM.3-CM  HCOH 


VDVDcOJ-ONLAt-CMHVDCM 
-J   t—  -3-    CM   O   ON  CO   1---3-    H 
LAVD  CO   f-  ON  t—  CM   O   rH 

H  H   CO  H  rifflri 


VD  O 

H  VO 

t—  CM   CM   OWO  -3" 

CM    LA 

CO  VD 

O 

H 

On  rH  CO 

O   ON  rH  VD   CM  CO 

On  ro  j-  co 

VD    rH 

LA  CO 

r- 

On  la  t— 

LA                              CM 

on  ro  ro_3- 

CM   CM 

-3  CO 

o> 

t-CO 

CM   LA 

CO   CO 

rH 

H 

J-    CM 

CM   LA 

LA 

O 

-JO- 

CM 

-3- 

CM  VO 

CO  ON 

CM -3"   O  CO  CO   CM 

CO  CO 

LAVD 

O  VO 

ON  rH  CO 

t-  t—         CO    H   H 

IA  ON  O    rH 

LA  CO 

CM  CO 

(  1 

LA  O  VO 

^r                         CO 

ON  CM         -3- 

-3    CO 

LAVD 

-3 

-3    ON 

VD  VD 

VO  .3- 

H 

LA 

CM   H 

H   CO 

t— 

VO 

-CO- 

H 

CM 

t—  o 

O  CO 

On  c— 

cm  ro 

CM    H 
-W- 


H  CM 
-3-  O 
LAVD 


CM  t—  O  O 
-3-  CO  VD 
CO  CO  t— 


O  CO  COVO 
CO  -3  ri  -3 
ON  CM  CO 


-VD 

-  t— 

I  CO 


t—  H    CM   CO  t—  rH 


CO  -3^    CO  f— 
On  CO  CM  -X 


H   H         VD    t— 

rH   CM  ON  LA 

H 


LA   H 

CM 

CM 


rovo 

CM-3- 
O   O   ON 

co  co  co 
c—  o 


t—  r— 

VD   LA 


OJ 
_3" 

ro 


t—  CM  VD   CO 
ON  CO  -3  -3 


rtl 


21 


ON  H    lAO^O   IA[- 
VO   UNCO  BriO 

CUW  H   H    H 


moo  h  t—  oo  vo  t—  tno\t- vo 

H  o  o<o  0\0)  W   miAJ  01 
t-tnHCJtopjcnmciiAH 


oouNOvoooooooHt—  -3-  t— 
cm  h  H  t— co 

•ta- 


rn co  o  .  . 

VO   UN  ON  OS 

t— co  un_3- 


H  un 

UN -3 

-ee- 


o  vo 
un  co 

cm  -3 


HOMA 
ON  CNJ 


t—      t— -3-   t~- Osl  t—      OsOUN-3- 


00     J  J    Htt) 


CvjVOuNCO      CO   ONVO   H 


CM     VO  VO  -3  t— 
co     cm  t--  co  cm 

H 


ON      OO  UNCO    ON  VD       CM 


t—  Os  CM 
H  H  i-H 
•69- 


0\ 
CO 


H   UN 
UN  rH 


O        rH 


.    .   CM 

co  -a- 


E 

u 

to 


3 

o 

A 

TD 

2 

ra 

•3 

CO 

<D 

r^ 

CT> 

■4-1 

1—1 

m 

^ 

U 

1/3 

o 

C 

(U 

PQ 

HH 

m-i 

c 

o 

<u 

>> 

J! 

u 
C3 

s 

3 
O 

E 

Tj 

3 

c 

CO 

03 

_ 

c 

m 

!-. 

CO 

m 

s-. 

C 

o 

to 

2 

+ 

o  vo 
o 


O   f-  H   O    O  -3-   ON 
CM  CO    UN  -3    O 

OS-3-  O    CM 


NO 

H 

on 

1AIAH  NO\CO   H  W  J-   1A 
rHVOVO-3rHOVOONCOUN 

lAri!OH04    0\t-H(\l 

-a-  h 

CM  J- 
NO   00 

UN  ,H    H   t— 
ON  00  ON  O 
H   UNVD    UN 

NO 

oij-  co  co.3-  h       co 

Hrl                                     H 

NO  CO 
NO   00 

H  VO 

UN  H 

■69- 

H 

ON  00 
VO 

CM    CO 
t—  CO 

t— 


UN  CM    00   CO   LTS  OO 

UN  ON  ON  CO   H  CO 

CO  VO  VO    >H   ON  J- 

-3  00  ON  H   0\-J 

O  -3-  CO        |Os 


CM  t-  ON  t— 

t—  CO  VO    H 
00  CO    t—-3 

O  t—  H 
H  H 
-69- 


t—  ON  rH 
O  ON  CM 
,3-   CM 


VO 

CM 


H   CM  00  O    O  CO  VO 
UN  UN  UN  ON  CO 

00  CM  t—  00 


t—  HOOOUNCOCOt-OOCMOs 
UN0NOCM-3-V0t~O  VO  00  r-i 
t—  HJJ    C— CO   O   OS  Osl  00  O 

UNOOOOOHCMH  C\j]CM  VO 

H    H  HI  UN  00 


UN  00  O  CO 
ON  O  O  H 
CO    O    OOcO 

CO  VO 

-a-  H 
-69- 


vo  -3- 

rH  CO 
O  VO 


CM 
OS 

■69- 


CM 

o\ 

t- 

VO 

UN  J-    CM   o 

H 

UNVO   O   00 

-^ 

UN  CO   UN 

-3- 

J-    CM  VO   h 

-3- 

O    UN  J"  CO 

CO 

-3-  -3    t— 

H 

O    ON  ON  o 

(A 

CM   OO  00  -3 

00 

«VO 

O       - 

CM 

UN  H   00  ON 

ON 

CM   O    H 

-a 

CM  VO 

o\ 

-3-    rH   CM 

CO 

00 

00 

CM 

C 

a 

m 

*-> 

03 

r/f 

« 

c 

. , 

Ih 

1 

o 

■*-> 

m 

<1> 

K 

13 

^ 

03 

fn 

-M 

U 

t/2 

N 

O 

CO 

>, 

0)  XI 

t>J3 

rt 

u 

<u 

> 

< 

1 

1 
o 

CN1 

<u 

-Q 

03 

H 

o 
o 
H 


VO   00 

I 

o 
o 


ON 

ON  00 
-3-    UN 


OO  00 
I 

o 


o 
CO 
H 


a 

-        J-l 

N     Cd 

•H    <H 
10 

c  o 

•H 

d)    <u 
hfl  43 

a)   3 


H  00  O 
O  CM  CO 
ON  t— 


O  00  O 
CO  t— 
H  CO 


ON  ON  H   O   t—  UN  00 
UNCO  CO  V0  CO 

UN  J-  00  VO 


CM   O   CM   O  -3    UN_3- 
O  JCO  ON  H 

^t    00  VO    UN 


t— VO    H   CM  CO    CM   H 
ON  VO  CO  00  VO   ON 

CM   CM  CM  -3- 


00  VD    ON  O    H   t—  OS 
CM   ON  t—  O   t— 

Old  O  -3- 


T3    H 


$$ 


G 
•H 

-P 


w  <; 


0OVO00t~-COONt-UNONHCO 
,3CM_3-OUNCM_3-  H  t—  UN  H 
CM    UN^f    t-00COVO    f-OOCO    rH 

UNCOHt—  COCM-3"CM_3UNO 
H  00  rH  H  UN  UN  00 

4&  r-i    H 


CM  VO  ONVD 
CO  J-  H  VO 
00  VO  CO   00 


00  CM 

r-\  VO 
CM    00 


J-  ,3- 

t—  On  o 

r- 

00  CO 

o 

CM 

r- 

00 

CM 

H  CO 

OS  t— 

H   00.3- 

H 

H 

tn 

UN_3-  VO 

CM 

CM 

t— 

LT\ 

h  -=r 

CO  VO 

CM  -3 

o 

CI 

in 

t- 

UN 

t—  -3-j 

O 

H 

H 

CJ 

ON  ON 

o 

o 

ON  C-  CM 

ro 

UNCO 

OJ 

H 

h- 

an 

CM 

-3- 

-3- 

H 

rH 

tn 

<M 

H 

00 

(  i 

Os 

H 

(\l 

-3" 

00 

-W- 

H 

rH 

rH 

o 

r- 

00  J"  -3- 

ON 

H  VO 

ON 

00 

H 

t—  O  -3-    CM 

00 

H 

OO 

(VI 

UN 

M 

H 

r- 

rH  VO 

<  ) 

O 

00 

t—  H 

t-  Os 

us 

UN 

us 

O 

UNVO 

CM  J" 

H 

CO 

CM 

VO 

CM 

UN 

o 

t—  r- 

rH 

us 

VO  VO  VO 

O  -3- 

UN  CM 

rH 

P- 

o 

CM 

t— 

o 

H 

n 

OS 

H 

H 

CM 

ai 

t- 

t— 

CM 

o 

ri 

■V* 

■» 

H 

CM 
VO 


WrihH  r-_=r  CM  H  OS 
UNt—CMVOH-a-OrHUN 
UNVO   H    OS  OO  O   00  CM   O 


J-   00  OOCO   00-3- 

rH 
-60- 


JCOIAH 
t—  O-VO  CO 

^t    UN  UN  CM 


O   O   CM 

CM  VO    UN 


ONVO  H    C-  t— 

UN  H 

-ee- 


OO  .3- 
OS  UN 
CO  VO 


OCMCOrHHUNONUNUN 
H  OSOO-3  OOVOCO  ONOs 
OsVOOONJ-rH-3-OVD 


OOOOrHt-CMOOH    HUNO. 
H 

-ce- 


UN  OS 

-3-    CM 


OS  O  t— VO 
00  00  UN  rH 
UN  CO    CM    00 


CM  UN 
J-  CO 
ON-3- 


CM   CM 
VO    H 


13  -rt    U    V> 


ft  <U  to 

!«f     CO  -H 

<u  a  fi 
1) 

Pk    ft  Tl 

o  x  c 

!H     (L)  Hi 
O 

id    o  o 

C     O  C 

ai   +J  et) 


o    cd    to    OJ 


to    1) 
S3    > 

^1 

-p    a) 


U 

•H    +3 

td   a> 


Eh  hO 
W  ^ 
K  th  o 
C    O 

ca  -p 


K 


1-3    -H    -H 

O    0    3 

o  w  m 


«   <u  >   to 

ra   ai  -h    c 

BtdhJ    H 


GOO 
H  Eh  En 


O     (U 


o  c 

ft^ 

•p 
s  ai 
s  u 

ct) 

HH     -P 

c 

<Sh     (D 


CD  hD 

3  a) 

rH  G 

CCS  B) 

>  2 


c 
a 
e 

u 

ft   to    ft 

-p 

C    to    G 
O    0    O 


ON  usj 

UN    UN   H 
-3    ON-3- 


CO  VO  00  r- 

rH  VO  CO  CO 

00  O  -3-  CO 


O  O  -3  CO 
VO  O  00  00 
VO   00  00  CO 

00  00  CO 

00  VO    r-\ 


CM  O  rH  CO 
00  00-3-  H 
H       CM   t—  H 


H  -3 
-3-- 

-3 

t—  00 
VO    UN 
UN  CO 

as 

H 

.3- 

CO  -3-  CM  CO 
-3-  O  OO  VO 
t—  H  00   OO 

CM 
UN 

O 

0-  UN  .3-   ONJVO 
VO  O    UNVO    ON 
00  UN -3  CO    H 

O  o- 
-3-  CM 
CO   UN 

CM 

H 
VO 
CM 

-se- 

CM 
VO 
CM 

VO  UN  UN  UN 
00  CM  -3    CM 

00 
00 
CM 

ON  O  CO 

CM  -3- 
-69- 

0-. 
t— 

ON  O 
00  C— 

CO 
ON 


00  00 
UN  OS 

VO 


O  O  o-  r-  o\ 
H  CM  O  OS  O 
00       t—  UN  t—  OS  OS 


HHtOh 
CO  CO  VO  CO 
OO  CO   ON  OO 


VO  ON  OS -3 
I—  H  00  VO 
00  ON-3  VO 

CO  -3    O 
00  H 
-69- 


CO  CO  VO  ON  CM 
CM  00  CO  VO  CM 
CM   OS  UN  UN  00 


VO  ONVO 
VO  UN  H 
CM   t-  H 


CM  00  VO 
H  H  CM 
CM   t-  H 


00  VO  CO   UN  CM 


CM  VD   O   OS  CO 


UNVO   CM 
CM   H  -3- 

-69- 


-3   UN  00   . 
CM   OS  t—  t— 
UN  OS  CM   00 

t—  -3-    CM 
H   H 
-69- 


UN     J"    t— 


t—  O  OO 
O  CO  CM 
H   H   rH 


01    cd 

"3    0 
CO   Eh 


01    -P    <L) 


to    -H 


CO 

0)  Tj 

>  0) 

•rl  D 

H  <H 

rr)  tj 

01  01 

CO  CO 

ca  ct) 

43  .G 

o  o 


01    .    . 
ft  e8  -h 
X  -p  t3 

01    1H     G 

ft   01 
bO  ctJ    ft 

COX 


-p  ^-i 

a)  O 
SH 

0)  o 

ft  CO 

O  a) 


a! 

ho 

G  0) 

a)  M 

0)  43  G 

o    o  aj 

G  ^3 

a)    >,  o 

ro    0  rH 

,o  -P  cti 

-    c  hJ 

43    0)  -h 

>  ft 

G  ai 

OHO 


0) 


3  Vh 

O  T) 

?H  C 

ft  Ct) 

a  fi 

a)  ct) 


bp  M 

ecT  ct) 

G  G 

cd  cd 

S  0 


M 
3 
G 

cd 
S 

th    a)  cd 
G 

cd   H  rH 

cd  d 

^  -P  -P 

0   *H    -H 
43     ft    ft 

cd    cd    cd 
J  O  o 


22 


75 

E 

u 

to 

to 

>» 

u 

-t-> 

3 

o 

ft 

HD 

C 

TO 

QJ 

4J 

ro 

nl 

r-- 

O 

UN 

I—C 

I+4 

M 

OJ 

l/J 

<u 

n 

pq 

c 

m-i 

^ 

o 

i— i 

<u 

c 

r/1 

s-l 

13 

T3 

1 

3 

H-I 

o 

T3 

-a 

c 

C 

TO 

to 

c 

1-1 

t> 

o> 

H 

o 

7i 

2 

a; 

M 

> 

tU5 

C 

c 

>—i 

+-> 

TO 

H-> 

K 

io 

,__, 

O 

O 

o 
in 

MTJ 

a 

c 

->-> 

TO 

TO 

a; 

Ih 

N 

<U 

aw 

O 

>. 

-O 

u 

W 

to 

s~ 

<u 

> 

< 
1 

1 

03 

O 

CnJ 

u 

JD 

TO 

H 

O 

J-  ^f 

s 

no  on 

H 

I 

h-l 

o 

r-4 

o 

H 

la 

S 

o 

Pi 

o 

H 

rH 

w 

1 

H 

NO 

ON 

K 

LA 

o\  en 

<  ) 

J-    LA 

s 

O 

i 

H  H 


ON 

LA  ON 
CM   CM 

I 

o 

CO 


t—  CM 
t—  H 

ON  H   t- 
ONCO   C— 

o  o 

O    LA 

ON  CO 
t— NO 

-a-  h 

H   CM 

ON  J-  VO 

on 

NO  CM 
O  CO 
CM   H 

VO  VO 
ON  On 
on  CM 

O 
O 
H 

on  la  on  on  t—  t—  co  la  on  cm  co 
H\o  -3  (—  on  on  O  LA  on  CM 
t—CMOonOCOHHrH 

#t       *>       r>       #t       *<  ^       «\       «* 

on  h  -3-  o  -3-        CMCOCO 
rH 

-«r> 


On 

LA 

_3 

UN 

VO  -3 

_3 

CAO  J 

on 

t— NO 

CM 

rH 

t— CO 

ON 

ON 

on 

(  5 

CM 

ON 

CO 

H 

o 

IV] 

H 

H 

C\l 

ON 

VO 

on 

j- 

\0 

H 

CM 

M 

CM 

en 

o 

CM 

a 
on 

o  co  -a-  -a-  j-  on 

cmah  end  h 


rHl-(OJ 

0(OH4 
H 


CMt^-ONcoco    no  on     on  la 
h       cm  cm  c—     o  on    -3-  on 


CO    t— 
CO    ON 


CM  cm  on  H  cm    -3-  en 

CM   rH   LA  J-  J-       ON  NO 
H       rH 


Not— cOLr\coonrHNOLrNir\H 

rH  -3"  NO   ON  C—  CM   t- J-   H   LM   H 

ononrHcocoonONrHC— 
NOrHCMLAOOrHHCOLA 


t-  CM 
Lr\HOcoonco_-rt—  t—  no  on 

LAOJt—  ONOLTWOOnCOH 
t—  OrH-3O0N0Nt— NO 

LA  H   CM    LA  .3-  H   t—  CM 

•03- 


O   CM 

H     rH 

C--  on 

on  no 
co  co 
o  o 

on 

CO 

on 

on 
H 

O     rH 

VO   CM 

LTN  t— 
H   H 

LTN 

H 
CM 

O 

on 
on 

co  on  ltn  on  la  no 
On-3-  no        on  t— 

CM   rH  CM 


CO    CM 

en^t 
o  on 


ltn  en  t— 
t-  on  mvo 

"\_-r  no 

CM 
CM 
CM 


ON  On  O  On  CM 
O   C—  LTN  J-    O 


CO  LA 
CO  r-t 
CM    CM 


m 
CO 

ON  NO 
H   O 

cm  on 
cm  on 

O  NO 

-3   H 

CM   CM 

j-  co 

On 
LA 

CO 
H 

LA  LA 

H  -3" 

t--CO 

CM  CO 

H 

on  on 

CM 

CO  o 
CO   CM 
CM   CM 

t— 
NO 

ON  I 
H    i 


•CO    H    CM 

1-3-  on  h 

CM 


co  co    j-vd 
CM  la     on  on 

CM  CM   CM 


on  h  o  cm  on 

H  CO  .3-   t—  H 

on  on 
co  on 

t--3- 

-3" 

-3- 

t—  on  on  on  t— 

H  H  -3  on  On 
H 

en  cm 

CM  NO 
CM 

onNo 
On  cm 
CM   CM 

NO 

On  CO  NO  O  NO 

H    H   LA  J-    CM 

CM 


CM  O  H  t— 
on  CO  CM  LA 
CM  CO  CM 


CM  CO 

00,3-CMLAt—  on-3-CMLAOOn 
-3-onONO-3NOCOO\HOnH 

CMCMCMonNOON-3onon 

LACMNO-3-   t—  CM-^f    ONCO 
H  H 

•03- 


,3-CONO   LA^t   On-3    OnO   oncO 
HCMOLAONNOOnNOLACM 
CM    ONLALALAOnONONO 

ONrHLAOLAHOncO-3- 

H 


on  t—  o  h^js  onoNONNO  onno 
t—  co  j-  no  no  LAonont—H 

_3NO0nLAON^J-CMNOON 

NOH-3t—  onncMt—  CM 


-3HOO0nCMM3OrHLACM 
-3-Ot—  oncOOt-HLAH 
LAONt-COCMOt—NOon 

^t  WlAfnHHt-H 


LANONO-3-COLAOONCMOnH 
OCOOLAN00.3-COLAH 

on  on  on  t—  no  cm-3  onon 

rOHCM^tCMHHNjD 

-ee- 


-3"    t—  t—  LA  O    LA 


on  t— 
h  on 
o\co 


no  no  o  -3 

O   CM  CM 

CM   t—         CO 


NO  CO  CO 
O  _3-  LA 
LA  O 


On  H  CM  On  on  O 


co  on 

LA  t—  O 

LA 

On-3-  -3 

LAND 

h  on  h  o 

J-  NO  -3-   O 

o  en 

LA  CM 

LA 

r— 

LAND 

NO   H 

H 

o  on  -3"  LA 

CO  o 

NO  CO 

IA 

a) 

H 

H 

H  VO 

H  CO 

M 

LA 

H 

CM  -3- 

en  la 

OJ 

J- 

H 

CI 

NO 

O  On 

CM  t-  O 

On-3 
ON  CM 

CM  on 

CM  J"    LA  O 

.3-    t— CO    LA 

H   LA 

eo 

on 

LA  CM 

J    W  J 

CO  o 

NO  LA  On  on 

on 

LAND 

NO    rH 

H 

o  on  .3-  la 

CM    CM 

CM   t— 

00 

ON 

i-i 

H 

On  O 

H  -3- 

c> 

LA 

H 

on  on 

CM  -3- 

NO 
-3 

on  t— 

o  h  on 

CM  CO 
-3-  CO 

H   CM 

H  CO   f-  CO 

rH  on  on  on 

O  H 

H 

NO 

CM    CM 

lAH-t 

O   LA 

O    H  J- 

r— 

t-NO  NO 

NO   H 

H 

O    On   LA  LA 

On  on 

on  on 

CM 

t—  H 

H 

on  no 

CO    ON 

t- 

LA  H 

- 

NO   CM 

H   CM 

(  ) 

-3 

5! 

CM 

to 

H 

.  1 

O  ,3- 

O    H 

NO    t— 

H    H  VO    LA 

:  1 

rH  CO 

CO    ON  H 

on 

0(03 

to  O 

NO  cm  on 

NO    ON  H  NO 

LA  LA 

LA.3- 

j- 

NO 

t— NO 

NO   H 

H 

O   on  1A3 

HI 

-3-  on 

LA  t— 

rH 

CM 

H 

H 

:-. 

tt! 

CO  o 

CM    CM 

J" 

en 

H 

0) 

LA  CM 

H   CM 

LA 

H 

Ni_> 

CM 

-; 

gg 

.a 

•p  -d 

•H     C 

H    cd 


rl 

01 

c 

■H      r. 

^3    O 
O  ^3 

O    0    cS    ni 


owns j> 


23 


ASSOCIATIONS,  FIELDMEN,  AND  COOPERATORS  ENROLLED 


50th  ANNIVERSARY  —  FBFM  1924-1974 


Associations  and  Fleldmen 

BLACKHAWK      — 

607 

Charles  M.  Roodhouse 
Lawrence  F.  Lannen 
Kristian  S.  Lauritzen 
Lee  K.  Freedlund 


WESTERN 

\ 
767        \ 

Thomas  H.  Jennings 
Kenneth  F.  Stevens 
Robert  W.  Baalman  . 
James  L.  Marshall     \ 
Robert  R.  Tracy  \ 

Daryle  W.  Wragge 


SANGAMON  VALLEY   — 
663 

Charles  E.  Botterbusch 
George  W.  Shafer 
Dorrence  E.  Brucker 
Charles  E.  Cagley 


LINCOLN 

1.293  ^s 

Wayne  W.  Marquart 
Edward  A.  Thurn 
Robert  E.  Rogers 
Kenneth  D.  Brazle 
Mark  S.  Smith 
Arnold  A.  Galloway 
Allen  D.Koker 
Thomas  J.  Nolte 


Associations  and  Floldmon 


NORTHEASTERN 
336 

Donald  R.  Muehling 
William  D.  McMurtry 

ILLINOIS  VALLEY 
639 

Stephen  R.  Kingry 
Gerald  E.  Hulslander 
Grant  W.  McGill,  Jr. 
Erland  A.  Loving 
John  W.  Macke 

PIONEER 

1.662 

Keith  W.  Amstutz 
Jerry  Crump 
Roy  L.  Ewalt 
Roland  W.  Meyer 
L.  David  Schrolf 
Ronald  Wesbecher 
Alvin  T.  LaMar 

EASTERN 

487 

Harry  E.  White 
Boyd  A.  Henry 
Roy  Van  Ostrand 


EAST  CENTRAL 

S10 

Rolland  D.  Gustafson 
Warren  E.  Berner 
John  H.  Conerty 
Richard  B.  Schaefer 
Daniel  J.  Fuller 


SHAWNEE 
172 

Fred  B.  Lemmon 


Prepared  by  D.  F.  Wilken  and  R.  P.  Kesler  of  the  Department  of  Agricultural  Economics 


Urbana,  Illinois 

August,  1974 

Issued   in   furtherance   of   Cooperative   Extension   Work,   Acts   of   May  8  and  June  30,   1914,  in  cooperation  with  the   U.S.   Department 

of   Agnculture.   JOHN   B.    CLAAR,   Director,   Cooperative    Extension   Service,   University  of   Illinois  at  Urbana-Champaign. 
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